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Rghy ifs Homoreble, 


AV { | Jed; pe and practice 
BN \S of Be Art of Nav1- 

A gation, bee of late 
| yeares growne toa 
Fints = eater perfection than it can! 
appeare to have had in any former 


A2 age: 


Lchough the know-- 


b » . 
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The Epiſtle Dedicatorie_. 
age : And by that meanes the 
VVorld and all the parts thereof 
have beene further diſcovered , 
yes fayled round about: the traf- 


_faick andentercourle of ſeverall na- 


tions how remote ſoevyer facilita- 
ted. Knowledge in divine and 
humane| things divulged: And 
(which as I conceive is of moſt 
1mportance,ſeemingas yetto bethe 
principall ſcope of the divine pro- 
videncein diſcovering theſe my fte- 
ries) the light of the glorious Goſ: 
pel of Chriſt, beeing the mighty 
POWET of God uatofalvation,isex- 
tended to thoſe ſilly captives of Sa- 
thanin America,by meanes of thoſe 
many plantations wehave amongſt 
them: which, plantations (even 


from their- firſt breaching ) have 


recel- 


7 be Epiſtle Dedicatories, 
recervedno {mal fartherance from 
your noble favour and bounty, as 
I know by my owne experience 
1n thatwhere ſometimes | was,and 
have underſtood no lefſe by others 
1n the reſt. 

Yet notwithſtanding this nota- 
ble growth and dayly exerciſe of 
the Artof Navigation, it ſtill re- 
maines imperfect 1n {ome points, E 
For whereas the practice thereof 1 
dotheſpecially conliſtin the know:- 
ledge of Lautudes, Courſes, and 3 
diſtances, the way of finding di- F 
ſtances atſea, namely by the Log 1 
and Lane, 1s rather opinionative þ 
and.conjecurall than certaine, be- 
ing grounded-upon this ſuppoſiti- 
fion,thatthe compaſle of the world -_ 11 
in any great circleis 21600. Italian F 
| Az. miles, 2 


T be Epiſtle Deatcatorie_. 
miles,(asthey call them) and that 
ſuch an1talian mile containes 1000 
paſes, and every ofthole paſes five 
Engliſh feet : and according to 
theſe meaſures they divide their 
L og-line, and keepetherr account - 
of the ſhips way atSea. 

Having therefore by an experi- 
ment which I made ayeare fince, 
found miore nearely the com- 
paſſe of the Earth, and the quan- 
_ titie of a Degree on the ame in 
our knowne meaſures , and ap- 
plyed it to uſe in Naviganon , 
in this Treatiſe following : and 
further added ſome other ſuch 
things as | conceived to be wan- 
ting 1n the practice of that Art : 
] have preſumed to prefent it to 
your Lordſhip, aſwell becauſe by 


your 


The Epiſtle Dedicatorie_. 
your knowledge in Navigation, 
and the experience you have had 
in your Honorable enterpriſes at 
ſea, youare well ableto judge oft: 
as alſo being confident that-accor- 
ding to yournoble diſpoſicion you 
will favorably accept thereof , 
thoughotherwiſe of 1c ſelfe unwor:- 
thy. "The moſt High God, ever 
bleſſed and glorious, multiply unto 
your Honour all his RJ in 


Chriſt lJeſus, - 


Yetr Honours in all 


aue obſervance, 


RICHARD NORWOOD! 
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CEPTPUPEPPED | 


lr cumferenceof eviry C1 cle) containes 
z60. Degrees, & which degrees the di- 
”= {tanges thereon are meaſured, {o that 

We th: knowledge of the quantity of ſuch 's 
Degree in owr known: meaſures 15.4 funaamentall prin- 
ciple in Colmography.,.vd Navigation, 65. #pop 
which is grounded therechkoning of the Ships way or di- 


farce run. For thiugh a Mariner being in tus voyage 


817 the vaſt Ocean have ſomtimes three things t0certi- 
fie him where bee is, and hom to ſhope bis coarſe to his 
delire ' Port namely his Latitnar,Conſe and liftence, 
and { wetimes 4 fourth, namely (p72 neare conjefture 
of » . Longitude by the Variation or otherwiſe; yes 
oftemtimes [as in cloſe weather) hee hath nathing bat 
his.Cour(e and Diflance; otherwhiles, oncly his Lati- 
$nde and. Diflance 15 his chiefe gwide in failing with 
his imtended Port. I know. it 1s aſnall to alop neere 


7. Fathams or 415feet to knot ,, and fo many of 


thoſe. knots 45 runne out in halfe a Minute, [0 many 
mules they account the, Ships way to be 121 4# honre... 
And if tn halſe.a minute -. fheerunne a1; feetes, 
then'in_60. minutes or an houre- fbee runnes, 5009 


feete, and thus they account 5500 Engliſh feete, or 


1000 Paces.ts bees Mile.., and 60 of thoſe miles to 
Wo EI 1% be 


To Tut READER. 


bea Degree, ſuch as the whole circumference in any 
great Circle is 360. But how 1s this knowne 10 be 
erwe ? If it be anſwered, that it is knowne ro be (6 by 
Experience, then 1 would know further by what expe- 
riment this was found tobe ſo * Where andby whom 
maze © tpreſſe this ſo much the rather, becauſe I ans 
perſwaded wee have 41 this dzy as many excelient Na- 
vigators in this Kingdim:—, and as great Voyages 
per farmed as from any other place in the World, and 
[ ſhvald bee glad to heare of the experimental reſdlats- 
9 of this Probleme by ſore of them though it were 
but in rwnning $ or tenne Degrees neare the Meridi- 
an, for ſo I doubt n4 but that which t hwveker: | 
writren thereof , wou'd 11cerve farther confirmation 
nd bitter entertainement then happely it will now, be- 
ing ſo much differ eat fromthe Common op:n/03 ; And 
the Arts of Navigation avd Colmogiaphy wewld 
bee mach more perfected in ſhort time. For one Er- 
roxr (48 4 fruitfull Mother) ts oftentimes the cauſe of | 
mere), And ſo the removing of one the occaſion of re= © 
moving others ,. eſpecially when they doe mutually ſup- 
port one another, As wee ſhall. here ſhew how the Ex- 
ronr in the Projettion and wſe of the Common Se1- 
chatt s ſupported bythis Erronr of accounting ahthy 
32000 ) of our feet to a Degree ; and this in like fort 
wpheld by that , ſo that they will fand or fall together. 
And ſurtly that had fa'len long fince being ſo mani- 
feftly convinced; if it had not beene upholaen by tha. 
For the confut ing of that(1 meane the Common Sea- 
chart) # was ſuff:cient 10 know that the Barth and 
Sea mike one Sphericall body, but in diſþroving and | 
redifying thu, it « necetaryio know marcover what ' 
| the | 


_— "RR ” 


To. THE RBeADER; 
the quantity of that Spherical! body :. and tothat end 
it was neceſſary to make a ſen(:ble application of our 
known meaſures,toa determinea part of the whole.that 
ſo the quantitie of that determared part being knowne, 
and the proportion ther: of tothe whole. the quantity of 
the whole might alſo ge diſcovered. 1 Anudihel have 
endeavoured in the experiment following, which if I 

| bhavenot handlidſcexattly in ali points as ſome would 

3 defire; that requiring more tine and charge then! 

could well beſtow ) Tet | dowbt not but it wilbe found 

that 1 barve come very neare thetruth, Some happily 
will cenſure me, for being my ſelfe at the expence to 
make ſuch an experiment. But I was 46 frugell init 

4 [cou'd adding pairs and induſtry to ſave expence, 

| UIcameupiniengreleven dayts, and had other neceſ- 

F ſary occaſions to lead me from the one place tothe 6- 

4 } #her, and d dthis 41a thing falling opportunciyin my 

way. But indeed (44 in ah other parts. of Learntae, 

ſo in the. Mz, hemaricks, eſpecially. in theirapplice- 
$198 07 middle MathcmatiCks( as ſeme call theme.) it 


—, h 


A 6 neceſſary with {pecu/ationto {ome atluailand E xpe- 
s rimentall prafliſes , the farmer bring emptieiand wa. 


| crrtainewithout thiſe,/ It u trye, that the Matbema: - 
1 ticks afford large fie/ds of del:ghtfull ſpeculations, 
wherein « man might walk farre with much plecſure: 
But if from ſo many faire flowers be bring home no be- 
ney, 07 from ſuch large fields no fheaves : | meane 
if he bring not thoſe ſpeculations 16 ſome uſefull pra- 
aiſes, neuher himſelfe nor others are like to recerve 
much fruit by them. But thu indeed cannot be rffefied 
wrhout more labour and diff ;culty, 31a (omerimes it 
requires Mechanical and bod'ly exerciſes which ſowe 
B 3 6/lecme. 
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To: Tysz REtADER. 
eftremr 16d witave ani unworthy toflbope unto, But 
for mineowne part, Lacknowlidze to have had my hi 
wing nd maurainance by the Mathemarticks, and 
por 'by Speculation vrely. but rarhry by my pratiice 
there's, and therefore alſo I difre (what in me lhe.) 
towakethen fruitfullts my ſelft apd others, And 
to that end have ſpent tm ſpme principall parts of the 
Marhemarticks'neare 454 mach time and means 1n tx- 
perimentall pradiiſts and concluſions, as in the Spe. 
culation, Moreover con{idering that this particuiar 
expe 1ment was propoſed above z 0. ytares fence , by 
our Conntry-man Mr. Edw. Wright, t8 invite ſome 
to the tryall of it , as athing which he would have 
done h1mifelfe, 1f he had found ſuch furtherance and 
opportunity 4s he defired, which it ſeemees be did not, 
ner any ether ſince that time : rather then ſo neble_ 
and ſonereſſary «8 Problem ſhould longer reft anre- 
ſolved; Itooke the epportunity offered, hoping it nay 
be an veca(i0n towher'on ſome others to dot the | heb, 
Thuwith ſore other things which I conceived to bre 
weut1ng in the Praffice of Navigation, 1 have hand- 
led 19this'enſning Treatiſe , Whith I commend 16 
J0ur friehdly aceehraniw©., Farewell, ROO. 


tay the firſt, 1636. 


The Common opinion touching the compaſſe of the 
Earth, and he quantivie of a Degre 
of the ſam. 


1 T is a common received 0- 

pinion in E»g/azd (and the 

i Þke1s in other places, that 

vi allowing hve ot our Engli/h 

feet to a Geomerricall pace, 

a thouſand of thoſe Paces 

mike an Tralias mile}, and 

tixry of thole Miles in any 

great Circle upon the Sphe- 

| ricall ſarface of rhe Earch 
or Sea make a Degree ; and thus 1t is ſuppoſed that a 
degree containes 60 Miles.or 60000 Paces,or 300000 
of vac E256 feet ;\ and by _ miles doe Maijners 
3 in. 
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intheir Voyages by Sea kcepe their reckoningss, And 
becauſe the whole circumference of a Circle is 360 
Degrees ; therefore the compalle of the Earth accor- 
dthg to this opinion ſhould be 2 1600, ſuch Jralian, 
miles, or 2 1 660000 Paces,or 108000000 of our Eng- 
liſh feet. Whence this opinion came , or upon what 
experiment it ſhould be grounded , I caanot certainly 
fay; It may ſeeme to be taken or rather miltaken from 
Ptolomey, who ſaith, there are 500 Stadiums in a De» 
gree, the (ame was betore atRrmed by eM arinus Ty- 
rim, of whom Prolomey (peaking in the 114 Chaprer 
of his fi*t Booke of Geography hath theſe words, Sed in 
hoc quoque reite [entit partem unam qualium eſt circn- 
lus maximus tricentorum ſexaginta , quinginta in 
terra conſtituere ſtadia, td enim confeſſis dimenſionibus 
con(onum exiſiit, Now a Stadium nut onely amorglt 
the GFreek:s but as appeares by Herogorm , amonght all. 
Other nations of A/ia,andin Egypr did conlift of 600 
feete Or 100 Orgyas, an Orgy conteining fix tecte or 
foure Cubirs as our fatho.n doth, the ſame allo 1s teſtj- 
fied by Swidas and others; fo that adegree containing 
500 Stadiums,and every Staainm 600 feet, it follows 
thar a degree muſt containe 300000 feet ; exattly a- 
greeing in number , with the common received op1- 
nion in England, which therctore may ſceme to bee 
hence derived,and would alio receive much confirma- 
tion hereby, ({ he being an Author of ſuch approved 
credit.) it it could beapproved that our Engliſh feete 
were cxaly «quill ro the Egyrrian or Alexanarian 
foore, where Prolomey wrote. O herwiſe that bei''g 
true that ſo many of their fecte make a degree, it will 
follow that jf ou:s be g:eater , rhercbe tewer of them 
contayned 11 adegree ; 4t I:flcr ( as undoubtedly they 
arc) there inuſt be more of then contained 1n a degrees 
" Philanaer in his commentary vpoa the third C 10prer 
of ;be third book of Viftruviss , hath: expreticd the | 
quan- 
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q"an'ity o'the ancient Ro»mane fante, where (by a 
competent allowance 'or the fhrinking of rhe paper 
being printed wet) it may probably be gathered that | 
ic was ſomething longer then our Engliſh toote. Bur 
the Alexandrian and Egyptian tot was much greater, 
for accordin?2 to Heromechanicws , five Alcxcandrian 
fecte were £quall to ſix Roman: feete ; ſecing then the 
auncient Romance toore was lomerhing greater then 
ours,the {/exandrian \got muſt needs be muchgreater 
then ou! s. So that wheras Prolomey (aith there are $00 
Stadinms ina degiee, and as wee have ſheweda Sra- 
dium d1d conſiſt of 600 teere, thele being Egyprian or 
Alexandrian teete as it is molt p:'ob-ble , being the 
place where Ptolomey lived; there mult bee a farre 
g e:ter number of our feetein a Sra.1um, andſoina 
degree, whence itis evident that there is no {uihcient 
footing for this commoa opinion 1a the allcrtion of 
P tolom-y, 

Neither doth the pratice anJ experience of Mari- 
ners in their Voyages at Sea prove 1t ; for there is no 
reckoning or experiment at Sca let down by any (that 
T have ſeene) ro confirmze it. And though it be true 
thit in ſayhing berweene two places thitlye neare to 
onie and the ſame Parallel,they ground their reckoning 
chiefly upon this ſuppolion, that 309co0 of our Eng- 
lit feet make a De zrces yet can they (eldome or never 
by thoſe reekonings diſccrne the errour, the rather for 
that they have bcene, and for the myſt part are ſtill 
kepr upon the Plaine or Common Sea-chart , which 
makes adegree in any paralicl equal! to a degree in the 
Equinoctiall; and (omikes a Degree in anv parailelto 
coataine 200000 Feet : And it 1s true, that in ſome 
Parallel a Degree doth containe onely 300000 of our 
Enelifh \cet, namely abour that parallc] which is in 
Latirud- 3 5 degrees as wee {hill furrher ſhew hereaf- 
ter) azare garo which hayc the principall of - Ea» 

crneg 
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ſfterne and Weſterne yoyages beene made. And thus 
though this opinion of 300000 fcet in aD:gree and 
the projeRtion of the Common Chart be both crront» 
ous » yer b«caule the eriour of the one doth {ome. 
thing {ave the other, they could not be ſo caſily di- 
cerned by experience onely. 

This opuiton of 300000 Erglih feet to 2 Degree 
may {ceme alio-to be ſomething confirmed by an Ob- 
ſervation made þy our Cuuntrey- man Mr. EDvvAkay 
WR16GHT upon Mount Edgecombe neere Plimnuth, of 
the Semudiameter of the Earth which he hath ict cown 
1n his Booke, Of the Corredion of Erronrs tn NAViga- 
tion, Chap.1,5. Where hee finces the Semidiameter tg 
be 18312621 of our Engli/h teet, whence it, may be 
gathered, that in a degree of a great Cicle.ot the 
Earth, there ſhould noc bee tull out 32co60 of our 
fect ; but the way by him then vied, thuugh.Jut was 
very fit for the end whereunto hee there app'yes it, 
namely to finde the dipping or d« preſſion of the appa- 
rent Horizon beneath the riue,accordingto th. height 
of the eye above the water ; yet will it exlily be gran» 
ted to be no exat way for finding the Scmridiameter, 
and conſequently the Circumtcrence of the Earth or 
thequantity of a degrec on the fame, and 1o, he ſays 
there, that hee uſed that way bccanie he wanted op- 
porcunity to-put in practice a more. exaQt way, W hore» 
fore for the further {atistation of my icl eard others 
in this Point, and chiefly for the nec: flary ule it bath ia 
the practice of Navigation y I have made the expiri- 
ment following, rhar fo the quantity of a Degree, aud 
of the whole Compaſſe of the Earth.might at leaſt» 
wiſe be nearely knowne in our. Eng/s/e mealures. 


Cuar..1IT. 
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Cxan. I. 
An Experiment made for finding the quantities 
of « Degree, and ſo the Circamference 
f the Earth aud Sea in onr 

knowne meaſures, 


| Aving occaſion to be in the City of 
| | 79rkeabout the beginving of 1xxe, 
vi Anx01635. 1 made there ſeverall 
| obſcrvations of the Meridian Alrti- 
2} rude of the Sunne; the laſt of which 
| | was made the eleyenth day of xe; 

| &' the 5ky was every of thoſe .dayes 
ſome thing overcalt at Noone, yer nor ſo much but 
thatan cbtervation might be made ro a neare $kant- 
ling : Andbecaule the laſt of thoſe obſervations is 
moſt fic for the preſent occaſion, and that day was as 
cleare as any of the other , wee will here eſpecially 
make uſe of rhat-being.,as followeth. 

* Vpon the of 1une 162 5. I made an obſervati- 
on neerethe middle of the Citty of Yorke, of the Me- 
rician Altitude of the Sanne, by an Archof a Sextant 
of more then five foote S-mridiameter, and fonnd the 
apparent Altitade ot the Sune that day at noone to be 
59 deg.. 33 min. 

[ had alſo formerly npon the eleaventhday of 7»xe, 
Anno 1633, obſerved in the Citty of London neere 
the Tower , the apparent Meridian Altitude of the 


Sunne,  andfonnd' the {ame to be 62. deg. 1 min. /o,von#f 


And ſeeing the Sunnes declination the 
day of 1zne Ts 35 and upon CDT Thos 1633 
was one and the {ame without any ſenſible difference, 
and becauſe theſe Altitudes differ bur little , wee fhall 
not neede to make any alteration or ailowance, inre- 
Ki C ſpet 
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ſpe of Declination, Refraftion or Parallax : Where- 
fore ſubtrating the lefſer apparent Altitude, namcly 
59 deg- 33 min. from the greater. 62 deg. o1 min. 
there remaines 2 deg. 28 min. which is the difference 
of Latitude of theſe two Cities, namely of London and 
7 orke. | | 
Alloby the foreſayd'obtervation made in Yorke, it 
appcares that the Latitude of that City is 5 3 deg, 58 
min. almoſt. * | 
But to-our ' purpoſe, comming at that- time from 

thence to Londen; I further found by meaſure, that the 
parallel of 7orky1s from the parallel of London 9.149 
chaynes, every chaine being ſix poles, and every pole 
16; of our Engliſh Feet ; that 18, every Chaine 
Ninety. nine Feet. ( After what manner I found 
this to be ſo,'we ſhall further-exprefic: hereafter ;) Bur 
thus as I ſay, I found that 7orke 18 more: Northetly 
then Lendon by 9149 chaines :- And before we have 
noted-that. thele two places differ 1n Latitude 2 deg. 
28 mia. thertore 1t followes that 2. deg-'2 8.m. of the 
Meridian on the'earth and 'Sea'js equall tog149 
chaines. And-if:accordingly we would know how 
many of theſe chaynes are contained in ene degree,we 
may find that by,the rule of Proportion firſt reducing 
the degrees into minutes, and then ſay, 

If the difference of Latitude.—1:48 co. ar. 7, 82974 
give ſuch a number of chaines —9$149 3- 96137 
then one Degree, thatis ——— 60 I, 77S15 


gives of ſuch chaynes —— 3709 3, 56926 
and ſomewhat more; namely five feer,whichreduced 
into feet, make 367196, that is 367200 feet in ade- 
gree lacking 4 feet, which here we regard nor. 

Thus then according to this experiment it is evi- 
dent that one degree of a great Circle meaſured on the 
Earth is neare 367200 feet, which in our poles of 
I 6 tcetis 22 254 poles and about one halfe,and theſe 
reduced into Furlongs at 40 poles to the Furlong, 


make 
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make 5.56 Furlongs and 14 poles, andiaſtly-theſere> 
duced into,our Engliſh miles, of 8 Furlongs to'a mile 
make 69 miles and 4 furlongs 14 poles, that .is 69: 
miles and 14 poles in a Degree- | 

And hence according to the moſt approved Hype- 
theſis of the Sphericity of this Terreſtiall Globe, we 
may find the compaſle -of it as: followeth. Bur firſt, 
you may note that we {peake not here of the compaſſe 
of the earth in any parallel or lefſer circle deſcribed 
upon any (ide thereof, (that being various according to 
the different diſtance of thoſe circles from their poles) 
bur of the compalie taken in the middle or greateſt 
thicknefle of the Globe, namely in any,great Circle, 
ſuch as divide the whole Globe” into two equall parts, 
of which kinde are the EquinoRiall and all Meridians, 
&c. this being properly the Perimeter or Compaſſe of 
a Sphericall Bay. 

Now ſecing a Degree is the 3 60 part of the circum- 
ference of a Circle (for any circumference being divi- 
ded aQually or by ſuppoſition into 360 equall parts, 
thoſe parts are called degrees) if we can finde how 
many Feet, paces, miles, or other known meaſures are 
contained in one of thoſe degrees, then ſhall we eafily 
conclude how many of the ſame known meaſures are 
contained in the whole Circumference : But by the 
former experiment we finde, that in one degree of a 
oreat Circle on the Spherical Superficies of the earth 
there is contained 3 67280 feecr,therefore it is evident 
that 360 times 367200 feet, is the compaſle of the 
whole; wherefore multiplying 367200 by 360 the 
produdt 1s 132192 000 feet,whichreduced into poles 
is 8011636, and theſe reduced into Furlongs , are 
200290 Furlongs 36 poles, and laſtly theſe reduced 
into miles, are 25036 Englifh miles and ſomewhat 
more, for thecircuit of the Earth and Sea. 


It farther we defire the Diameter and Semidiame- 
ter of the carth, foraſmuch as it is proved by Archi= 
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meder that the proportion of the circumference ofa 
Circle is to the Diameter thereof, almoſt as 2 2 to; 
thereforeby the Rule of Proportion, as 22 to 7, 1o 1s 
the circumference of the Exrth ro the Diameter there. 
of, fo that multip!ying rhe circumference of the earth, 
namely 13 2192000 Feetby 7, and dividing the Pro- 
dat, namely 925 344090 by 22 th. quotient, name- 
ly 42051091 is the Diameter of the Earth in Feer, 
the halfe whereof, namely 2103 05 45 Fect) 1s the Se- 
midiameter of the ſame being 2 1 millions of Feerand 
ſomewhat more : thcte reduced into Engliſh miles 
as before we did the ci: cumference, ſhew the Diame- 
rer of the Earth to be 7966 miles and ſomewhat 
more, and the Scmidiameter 3983. And thus wee 
hve th- Circumference, Diameter, arid Semidiameter 
of the Earth, as alio the quantity of a Degree of the 
ſame Circumference in knowne meaſures of Feet, 
Farlongs and Miles, 8&c- There are onely two things 
heere which may {eeme doubttull, namely, the Expe- 
runent it lelte, and the Hyporheſis of the Sphericity of 
this Terreſtiall Globe contiſting of the Earth and Sea, 
for theſe being admitted, the meaſures thence dedu- 
&<d as before, will n ecefiarily follow. 

" Now rouching rhe experiment, I confeſſe that to 
have made i: fo exaUy as were requiſite and in all 
points ſoas I ſhall ſh:w in the Chapter following, 
would have req tired much more time and expence , 
then mine abiliry would reach unto; Yet having made 
obſervation at Torke as aforciayd, I meatured (for the 
moft part) th: way from theace to London,and where 
I mea'ured nor, I paced; ( wherein through cuſtome 
I utuully come very neare the cruth ) obſerving all the 
Way as | cam-, with a ci:cunferentor all the princi- 
pill anglcs of poſition o: windiags of the way ( with 
convenient allowance tor other lefſer Windings, Aſ- 
ceatsand Deſcents), and theie I layd notdowne by a 
Protrator 
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ProtraRtor after the uſuall manner, bur framed a Table 
much more ext and fic for this purpoſe, as we ſhall 
after ſhew ; ſo that I may ahcme the experiment to 
b- neare the truth. 

Touching the Hypotheſis that rhe Earth and Sea 
make one Sphericall er round body, it is generally a- 
greed upon by all the p:tnctpall Philoſoph:rs, Altro- 
n mers, G:ographers , and Navigators ancient and 
moJerne, tome reaſons demoaſtrative for the confir- 
matioa thereof may be thele. 

Firlt, the Eclipſes eſpecially of the Moone, which 
are cauled by the ſha low of the body of the Earth be- 
ing interpoſed between? the Sunne and the Moone 
and foraſmuch as this ſhaddow doth. fall upon the 
Moone, alwayes and onevery ſide circular, and ſo ap- 
peares tous, itis manifeſt by the Opticks that the 
Euth from whence it proceeds is a Sphericall 
body. 

nf Likewiſe the Ecliplcs of the Sun which are cau- 
ſed by the interpolition of the Moone berweene the 
Snnne and thole places where it app:ares eclipſed ; 1 
ſay it could not bee determined when and in what 


place ſuch an Eclipſe ſhould appeare, and where not, | 


if the forme of the Exrth were not knowne; but ſee- 
ing the places where ſuch ecclipſes happen, and where 
not, may b- andare uſually determined, and that upon 
this ground;that the Surtace of the Earth is Spherical, 
it 1s thence alſo ratified to be a truth. 

3 Tie Sunne, Moone and Starres, doe riſe and (et. 
a1d are upon the Meridian ſooner to thoſe that ae reft- 
dent in the Eiſterne pacts, then to others more We- 
Kcrly, and that. in a proportion an{werable to the 
roundnefle of the Earth, as the Planets and Starres 


are upon our Meridian at Loendo» {gonerby almoſt 


foure houres, then they are to tho(e that inhabit S»m- 
mers lands, and the Confines of Yirginia and New- 
EY C3 Englandy 
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England; And ſo in Eaft-1ndia, and other Eafterne 
Regions, the Sunneand Starres are ſooner upon their + 
Mcridian then upon ours, which is manifeſt to be ſo, 
as by other reaſons, fo eſpecially by the Eclipſes of the 
Moone, foran Eclipſe of the Moone hath not in it 
ſelfe any diverfity of time, being at one and the ſame 
inſtant without reſpe&t of places, yet becauſe in the 
Eaſterne parts, the day is begun and it may be farre 
ſpent before irbegin in places farre Weſterly, there- 
fore ſuch an Ecliple may appeare to the Eaſterne inha- 
bitants towardsthe end of their night, which to the 
Wefterne appeares in the beginning or middle of the 
ſame night with them, and {o the difference will be 
more or lefle, according to the different diftance of 
thoſe places 1n Longirude. 

4 Furthermore we [cc,that going or ſayling to the 
Northwards, we have the Articke Pole and Northern 
Starres moreeclevated and the Antartick Pole and Sou- 
therne Starres more deprefled, the Elevation Norther- 
ly increaſing <qually, with the depreſſion Southerly, 
and either of them propertionall ro the diſtances 
whichwe goes, the like happeneth in going to the 
Southwards. Beſides the oblique aſcenfions, deſcenti- 
ons,occultations, emerſions, and amplitudes of rifing 
and ſetting of the Sunne and Stars,in every ſeverall La- 
titude agreeable to. the Hypotheſis of the Barths Sphe- 
ricity. All which could not be ſo, if the Earth were 
of any other then of a Sphericall forme. 

* 5 Soif weſtand upon the Sea-ſhore, and ſee a Ship 
farre off under ſayle making towards the Land, at firſt 
we ſec onely the top-Sayles or higheſt parts,and with» 

. alldoe manifeſtly behold the convex ſuperficies of the 
Sea,as it were raiſedand interpokng it ſelf between our 
fight and the Hull or lower parts of the Ship til ſhe ap- 
ag nearer, and this uniformely,every wayes a- : 
ike, & proportionably to the ſeverall diſtances which 
doth evidently demonſtrate the Sphericall roundnefſe 
« thereof. | 6 Laftly 
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6 Laſtly (to adde no more )the Navigations of theſe 
latter times make it apparent, thoſe eſpecially that 


havebeene made round about the world, as thoſe two 


voyages by our famous Country-men Sir Francis 
Drake, and Maſter Thomas Candiſh, both which ſeve- 
rally ſayling from our Coafts to the FWeſt-1nayes, and 
paſſing the Streights of Yagelane continued their 
courſe Weſterly till they came into theſe parts which 
are from us to the Eaſtwards, namely ro the Eaft- 
Tndyes , ando fayled ſtill Weſterly till they came to 
Cape bon Eſperance,and thence returnedinto England, 
having ſayled about the whole terreſti:-Globe, they 
found nothing by their obſervations or reckonings 
difſonant from the uniforme-FSpher:city thereof in all 
its parts. That they came ſhort in the number of dayes, 
one, or reckoned the time of their abſence lefle by ene 
day and a night then they which remained at home, 
this further confirmes the thing 1n hand. 

Yet whilſt we ſpeake here of the roundneſfle of the 
Earth and Sea, we intend it not ſo {trifly as if it were 
a thing turned round without any inequality in its Su- 
perficics ; But as a Bowle or Ball, though it have ſome 
duſt or ſmall graines of ſand cleaving thereto may ſtill 
be ſaid to be round; ſothonghrthe Land, Hills, and 


Mountaines be ſomewhat raiſed above the Sphericall 


Superficics of the Sea, and it there ſhould be alſo ſome 
Vaslleyes or bottomes more depreſſed ,* yet ſeeing the 
greateſt of theſe inequalities have ſcarce any ſenſible 
preportion to the whole, wee may well ailirme the 
whole to be round. 

The relations made of the prodigious height of 
ſome Mountaines,as to be 60, or 70 miles high,it itbe 
underſtood of their perpendiculer or dire& height are 
fabulous ; The Mount Azlas recorded by ſome of the 
Ancients ' to reach upalmoſt to the Moone , and to bee 


as it were a Pillar for the Heavens to reſt upon, being 
| meaſured 
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meaſured Geometrically by Eratoſthenes, the perpendis 
cular or upright height from the toppe thereof ta the 
valleyes bencath , was found not to excecd tenne Sta» 
diums, which of our Engliſh mceaiures 1s little more 
ten a mile &4 quarter,a St4d4i#m not much differing 
from our Fuilong,and the like "might be ſacwed of 0- 
thers, Pu: if we admit the highelt Mountaines to rife 
perpendiculerly above the Spharicail-Superfictes of 
the Scatwo miles, yerſecing the Diameter or whole 
thickneſſe of the Earth, is as we have before ſhewed 
7966 miles, this exorbitancy or Ciffcrence of two 
miles is of {mall moment;yea it there were any Moun- 
tainecight'miles in height upright, yet this compared 
with the wholethicknefſe of the Earth is little more 
then one thouſand part thereof ; therefore wee may 
conclude that this terreſtiall-Slobe c onfiſting of the 
Ea:ith and Sea is Sphxricall., Wee come in the next 
place to ſhew by what way of meaſuring we found the 
Parallel of Torke tobe diſtant from the Parallel of 
London 91 49 chaines. And ſo how the diſtance of the 
Parallels of ewo places may be exactly meaſured. 


Cuaye., III. 


A moſt exai} way for finding the quantity of 
the Diameter and Circumference of the 
Earth and Sta , and of a de- 


gree 0n the ſame. 


ne Doc the more fully ſet downe the way 
89 2] of making this experiment, that ſo I may 
ap [&y give occafion to any who are ſo nobly 
Dex =>) minded for a pub lique good, as to becat 
that charge to make a further and more exa&t 
tryall rhereof. Now then the beſt and perfec- 
teſt way is, to oblerve ſo exactly as mgy bee 
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che Summer So/ſtit:all- Altitndes of the Sunne at two 
places ſo tarre diſtant aſandcr & lying (o neere North 
and South each from other , with ſodirect and faire a 
way betweene them as conveniently, may be choſen; 
Suppole for ex+mple Chrift-Charch and Barwick, or 
ſome othcr place 1n the furtheÞ parts of Scotland, for 
the further theſe twoplaces arc each trom.ather , the 
more perfetly may ths buſineſſe be performed : Then 
meaſure as truely as 1» poſſibleand ſet down in a book, 
all the way betweene thote ewo piaces, with all the 
Windings , Aſccnts , and Dcſcenrs that are therein, 
whereby with helpe of the enſuing Table, you may. ea- 
fily and exactly finde how much the one place is more 
Sourberly then the other. Forthis purpoſe the P /aine 
Table is nor the fitteſt inſtrument , but rather a Theo- 
delite or Perator or (ome other of that kind,obſerving 
diligently the Variat*0» of the Needle. The Chayne 
may bc fix Poles long,or rather 100 feet, and the Table 
fitted accordingly, (but the Table following is for 
Poles )if it ſhonld be much longer it would be too hea- 


" VIE. 


The High-wayes are commonly crooked, yet be- 
cauſe of ſundry Obftacles and lmpediments which arc 
incident out of the way,and becauſe a man cannot cer- 
cainely at firſt dire& himſcliethe neereſt and beſt way 
ro the place intended,it would be expedient to mea 
ſure the diſtance as aforcſaid; fiſt in the High-wayes 
leading from the one to the other,and then in the nee» 
reſt and belt way that could be choſen betweene them, 
and ſo if any notable errour happen in the one, it may 
be diſcovered and amended in the other. The forme 
which I obſerved in (ſetting downe the Mcaſures and 
Angles, was according to this Example. 
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It is to be underſtood , that the Table h: re follow- 
ing was before calculated to ſerve inſtead of a Prorra- © 
For, for a Circumferentor or other Graduated Inſtra-= © 
ment , and for a chayne of three Poles, which for the 
moſt partInſe; yet it may very well be applycd to a 
chaine of ſix Poles ( as in this bufineſſe it way, recko- 
ning every chayne to be two,&c. And thns for every 
ten chaines of (ix Poles,toa chayne I make two ſtroaks 
fignify1ng two changes or 20 Ek. and if there bee | 
any odde chaynes , for thoſe I ſet a figure in another 

line next below, and if moreover any odde Poles, whe- 
ther one or twozfor thoſe I ſet another figure in a third 
line below. Thus thelaſt entrance before going,being 
S Eor deg. RIHHE fignifies that the Line upon 


3 
2 


which I went, was from the South-part of the Meridi- 
an to the Ealt-wards,making an Angle wich the Meri- 
dian of 5 4:g- the nine ftroakes fignifie nine changes or 
gochaynes the figure 5 ſignifies five chaines, and the 
figure 2 two Poles. So that it 18 to be read oT 

rn; 
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South Eaſtcrly 5 Degrees, 9 Changes, 5 Chaines, 
and 2 Poles; and the hike 1s to be underſtood of 
the reſt. But for the moſt part having liberty of 
ground, I ead the meaſure of every Line, eyther 
with 2a whole number of Changes, or at lcaft of 
Chaynes. - | 
And thus proceeding all day, towards the Evenin 
or when elſe I have time convenient,l reduce all theie 
diſtances upon what Lines or Angles {oever they be, 
to Diſtances of North or South, Eaſt or Weſt, as here 


appeares ; 
—H 7 | Diftarce. . North. | $ outh.| Eaſt. | ; Weſt. | 
[c2. 2x abies Wjie Atta | 
| | 20 | 281911026 
S E. 20 +4 | - 1692 616 
TAm— -O016g| 062 
SE. 13 Frteriite | 2923] 675 
SE, 13\+HH— | 1754) 404 
SW. 03| ai; wi 6 oe Bd an 
SE. 05 in| | orgs) off 
Tu tf 0149| 013 
| AL | [ 0020. 003| 
a $71 | 1928614570 OF 2 
3 | 1 0." $31 L. 
"Poles: | ELITES 11628614526] i, 
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We will explaine the laſt, and ſo the reſt may eaſily 
be underſtood: SE 5 deg fHH—rs. 24 here be- 
cauſe 1 have S E,: the numbers taken .out.of the Ta- 
ble muſt be putin the Columes entituled - Sox#% and 
..Eaft. Thenin the Table under 5 deg. .1 looke for 9 

| 11 D 2 Changes 


fy, eg ME) 
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| Changes, iand finde againſt it 2690; and in the:adja- 
cent Colume under the Complement thereof 235, 
andbccauſe SE. 5 deg. islefſe then 45 deg. that is 
nearer to the South then to the Eaſt, 1/put in the, Co- 
Ime entituled South 2 690, and 1n that -entituled Eaſt 
2 35 ; thenagainein the ſame Tabular Colume under 
5 deg. 1 find againſt 5 Changes (cutting off a Figure, 
-ecauſe 5 Chaines is butthe tenth part of 5 Changes ) 
149 to be put in the South Colame,8& 1 for the Eaſt 
© Colume. Laſtly agaiuſt 2 Poles, I finde for the Sowurh 
Colume 2042nd tor the Eaſt 2, and the like 1s to bce 
undcritood of all the reſt. 

Now ſuppoſing this laſt 'ro te a place whoſe di- 
Ra ice and {cicuation from the firſt isrequired, I ſum 
up the Columes {everally;and of the North and South 
Columes, ſubtrat the lefler from the greater,and oof 
the Eaſtand Feſt Colimes,and lo it will appeare how 
much North or South, and how much Eaff 0: W/ the 
laſt place.is from. the firſt. 

As in this example, we finde the laſt place to be to 
the Southwards of the firlt 1628 Poles, for the laſt 
figure-may be cur off, being ulcd in the Table, onely 
for the more exaAtnefle, or may be made a Fraction 
and ſoitis 1628; Poles; Likewilethe laſt place is to 
the Eaſtwards of the firſt 4524; Poles, and thus 1 pro- 
ceed all the way-. 

Now touching the Angles of aſcent and deſcent of 
Hills and" Valleyes, to have obſerved them exaRly, 
would have rc quired more time and charge , then I 
could of my ſclte beſtow ; yet I made allowance for 
ſuch of them as were of moſt moment, he that would 
obſervethem all, may eyther make two or: three Co- 
lunzes more, orkeepe an account of them apart by 

them(clves: [But if he intend no farther uſe of them 


- butro fiade the neareſt diſtance, he need not ſet them 


downe, but make allowance for them onthe ground, 
keeping his diſtances intire without Fractions. As ad- 
mits 
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mit,1 obſerve the Alcent from a Valley-to the brow of 


A H1l to be 14 deg.avove the level or Horizontal Line, ; 


and that mealuring, [ find the diſtance to be zo Poles; 


” Iturne tothe Table, and under 14 deg. and againſt 


. «> ed E, RA _ 


10 Chaines, I find 2911 and 726; ſhewiag that the 
Levell or Horizontal diſtance trom my Station to that 
brow is onely 29,5 Poles, and that the height of that 
brow above thelcvell Line, is 7:3; Poles : But fin- 
ding thus that the Hypothenu ſal being 30; the Baſe 
or levell Lines but 29-56 that is Iefle by B.. , be- 
caufe I would avoyd this Fraction, 1 adde to the end 
of the fore{ayd mealure of 30 Poles upon a level! Line 
--2 ofa Pole, and then I may account my ſelfe diſtant 
from the place in the Yalley where I made Obſerva- 
tion, 30 Poles in a Level or Horizentall line,and (0 (et 
downe:the Diſtance without a Fraction, the like is to 


be underitood of all other Aſcents and Deſcents. 


Here followeth the T able. 
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The Scructure of this Table is from this 
| As Radirss ig in proportion, to the diſtance of 2 pla- 

ces meaſured in their Rumbe 0 is the fine of the Com» 
plement of that Rumbe to the difference in Latitude of 
theſe two places. | 

And ſo 1s the fine of that Rumbe, to the diſtance of 

the Meridians of thoſe two places. As admit 1 meaſure 
South-Eaſterly 20 deg.z00 Poles, here thea the Rumb 
upon which 1 meaſure , making with the Meridian an 
Angle of 20 degrees, [ ſay, 
As Raairs js in proportion _— ; 
to the diſtance meaſured 300 Poles; — 2947712 
ſo is ſine Compl. the Rumbe, S E 20 deg- 9,972y9 


to the difference of Latitude 2 81,3;, fere *— 2.45011 | 

W hereby ir appears that the diſtance of þ Parallels of 
theſe 2 places is 281 -?; Poles;or thatthe place where- | 
to [ meaſure is more Southerly thenÞplace from which | 
I meaſured,by 281 ;2: Poles, Noty for the diſtance of 5 
their Meridians, ſay : 
As Radi# 1$11 proportion — ; 
to the diſtance meaſured 300 Poles, — 2,4 7712 | 
ſos the line of the Rumbe $30 deg. — 953405 *® 


totheir diſtance in Longitude 102 52%. — 2,01117 


I009 


Ard thus I find the place whereto I meaſured, 13 More 4 
Eaſterly then Þ place fro which Lmeaſured'-yj p, j.; } | 


X— 


dy 103,$ Poles & ſomewhat more. And in a 8 PP 
like ſort may be found: all the other num-| 7 | 28-9 


bers expreſſed. in this Table, but having! 2| $6.38 
thus found tor every degs to 4 5 deg. two. , 84-57 
numbers, reſt ay be deduced fram chem} 4".* * 76 
as in this example, 300: Poles at, three}I\ 49:95 
Poles to the Chayne, is too Chaynes or| 6|169.14 


tenae Changes, finding that in ten Chan- 
ges . upon this degree the difference 
Southerly "is' 28x Poles , © it muſt 
for five Changes which is juſt halfe 
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ſo muchby-almoſt 1 41 ,and for one change which is 1 
tenth part 28 4 fere, and ſo for two Changes twice 
ſo much, that is, 56; , for three changes thrice ſo 
much, that is the ſum of the 2 former,namely 84.5 & 
ſo by Addition onely you may find the reſt,as in this 
Table, which 1 ſhall need to proſecute no further. And 
thus you may make it to the hundreth or thouſad parts 
of a Pole, but this for ordinary occaſions , for which it 
wasat firſt intended nay ſujtice. And according to this 
example it willbe cafie to frame the like Table for a 
Chayne of any other ſize, or for any other mefſnre 
which, you uſe. 

It may be objeRed that howſoever this rule holds 
trucin Plaine-Triangles, yet the Triangles heere uſed 
areneither Plaine nor Sphericall, for a Plajne- Triangle 
is made of three right Lines, a Sphezricall of three Ar- 
chesof great Circles, bur in this the three ſides are of 
three ſeverall kindes;namely one (ide is an Arch of the 
Meridian, and ſo of a great Circle,another an Arch of 
a Parallel, and fo of a leſſer Circle,the third fide or Hy- 
pethenuſall being the Rumb, is no Arch of a Circle but 
a Segment of an Heli-/pherical Line, 

But I anſwer , that notwithſtanding this may be ſpe- 
culztively coceived, & ſodemonſtrated to be no Plaine 
Triangle,yct in ſo ſmall diftances as theſe which heere 
we u{c,there can be no ſenſible nor ſcarce any numera- 


| bledifference. Yea thediſtance betweene 2 Parallels by 


the Rumbe and diltarce given ( being the thing heere 
chicfly aymedat ) 1s very exactly found by this rule as 
before we have ſhewed ,. and as is more fully demon- 
ftcatedby Mr. Pright,in the 12 Chap. of his booke of 
the Correfion of Errours in Navigation: w hence wee 
may concludethat the parts of the Meridian collefted 
by this Table according tothe Rumbs and Diſtances as 
we havebefore ſhewed,doe give y true meaſure of the 
Segment of Þ Meridian intercepted,betwene the Paral. 
lels of the twoplaces propoſed, E 2 Cna®, 
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Cuay. ITIT. 


Of the differonce of Longitude Poſition and Di. 
ff ance of Tork and London: And how the Maps 
of England may by this Experiment be 
reformed eſpecially inthe lats- 
tuae of Places, 


87] E come next to ſpeake of the Eaſterlyand | 
M Weſterly diſtances gathered as before is 
ſhewed by theſe Tables, and to'finde ? 
1 thereby the difference of Longitude, 'and | 
WARES) of this we will give an example'in the | 
foreiaid experiment : whereby we finde that the di- * 
Rance in Longitafc, or the Eaſt and Weltdiſtance be- ? 
tweene Yorke and London is neere 14000 Poles, Lon- * 
don being ſo much more Eafterly then Yorke - And be- | 
fore we have found that in a degree of the Meridian, 
and conſequently ina degree of the EquinoRtiall there, ! 
is ncere 3 709--chaines,At fix Poles to the chayne, and Þ 
this 14 000 Poles coverted into ſnch chaines 15 2 33 37. 
W hich 2333 ; chaynes(for finding the difference of ? 
Longitude) are not to be reckoned inthe Parallel of 2 
Yorke, that being too much N ortherly, neither in the ? 
Parallelof London being too much Southerly ; but ina 
middle Parallel betweene bothy namely, about the latj- 
tude of 53 deg.45 min. Now to finde what difference | 
of Longitade is anſwereable to this 2333 7 chaynes | 
in the Parallel of 52 degrees 45 minutes , ſay 
As Ragite is in proportion —p> 
to fine Compl. the latitude SE qudeg45 m.9, 78197 | 
ſo is h meaſure of a deg. in PEquinot. 3709t; 3,5692 7 | 
to Þ meaſure of a deg.in that Parallel 3245 + 3,35 124 
 Andthus we find that-in the Parallel whoſe latitude * 
18.52 deg-48 min.there are 2245; Chaynes anſwering * 


— 


Þ 


\ 
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ra adcgices. whereby it appeares that the difference of 
Longitude between 7 ork, and £2u40n is more then one 
degree,and to had. how auch more, ſay againe by the 
rule of proportion . | 

As the mcaſure of adeg- 2245 ;-. co:ar: 6, 64876 
i9taa degree 1a Seconds, 3600 ———— 2, 55639 
ſo is the meaſure givet—2 3333 ——=— 3,36797 
to the number of Seconds - 3741 ——— 3357303 

W hich reduced,1s 1 deg.2 min. 21 /ec.&-thus we find 
that London doth differ in Longitude trom 7 ork, 1 deg. 
2 min» 21 /ec. being io much more Faſterly. 

T hus having the difference of Latitude,as alſo the dif- 
ference of Longitude detweene thele 2 places, we may 
(according to the 2 probleme of {ayling by Mercators 
Chart)tinde the Rumbe from London ro Yorke ro be [ 4 
deg-20 min.fromthe North to che Weftwards,thar is, 
N by W.z deg+5-min. Welterly,and the diftance in that 
Rumbe 9442 chaines. But their diſtance in the High- 
way by reaion of the crookedneſſe and unevenneſle of 
it, was more by about an.cight part, And thelikc 
might be done for other iatermediate places between 
theſe,but afeciing brevity wee paſſe that over, as not 
muchpertinent t9:our preſeat purpole,only exprefling 
the laticudesof ſome of the principall of them, as fol- 
loweth. Lat ituds 
As the Latitude of Tork.we find to be-5 3-deg-58 min. 
D oncaſter ——— —— 53 deg-38 min, 
Newarke upon Trent —— 53 deg-'5. min. 
Grantham — —— 52 de. 54 min. 
Stanford n—— — dc. min. 
Huntington o———— 52 dcg.19 min. 
Royfton ———= — ——— 2 deg. 3 min. 
FFV AYE manned menmrmeces Cut cm_——_ __———_ 7 deg.48 Min, 
Londogy woe - ——— wm_ 7 deg. ZO0 min. 
Wefurthernoted in this experiment that howſoever 
the numberof miles berweene Ware and London, are 
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a/moſt the ſame by eſtimarion that they are by mea» 
ſure ; yet all the way beſides from Torks ro Ware, a 
meaſured mite conhlting of 7 t0 Poles is but three 
quarters ofa Mile , as the miles lye by eſtimation or 
coinmon account ; ſo that every where (for the moſt 
part) three miles by eſtimarion make foure meaſured 
miles, And a minute or the faxrieth part of a Degree, 
is almoſt in the middle between them borh; fo that 
looke how much a meaſured mti'e is lefſe then a mi- 
guce, {o much or ſomewhat more ts a Mile by eſtima« 
rion greater then a minute; for as there-is contayned 
ina Degree, of meaſured miles 69; and ſomewhat 
more, as we have before thewed, ſo of our common 
eltimated miles, there are containedabour 5 1} 1n a De- 
gree. 

Vpon theſe grounds the whole Map of this King- 
dome might be much -reRified, eſpecially in the Lati- 
tude of Places, for though we cannot hence determine 
certainly the Lartitudes of any other places beſides 
thoſe which-were in the way, or atleaſt in ſight as we 
came up, (the principall of which we have before no- 
red.) Yet we may nearely conjeAturethe Latitudes of 
moſt parts of Eng/ana, by their diftances and Poſiri- 
ons from theſe ; but theſe things being. befides our 
{cope and purpoſe in this place, we ſhall onely com- 
pare the Latirude of ſome principall places probably 
gathered from this Experiment, with the Latitudesof 
the fame places, as they are ſet down by Mr, Speed 
in his Geegraphicall Detcriprions of England ; that 
ſ{uchas pleaſe to-examine both in any particulars, may 
know to which they may more ſafely lean, 
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Chicheſter. 
Cages, 


E xceſter, 
Wells, 

| Saltsbary, 
Redding. 

| London, 


Colcheſter, 


1 p( wich. 
Norwich. 


Herrfard, 
Bedford. 


Royſton, 
Oxford. 


| 1-"33D | ; 
G Loceſter. | 


'H ereford. 
Wt orceſter. 
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Canterbury, 


Wincheſter. 
D orcheſter, 


Cambrid Os 


Buckingham. 


Lax: 
Pp. 


TY 
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|Richmond in 
| | Yorkeſpire, | 
n | ov 4 ; 
King ſtone up. 5.3 
Docaſer.(Hu 


'D urham, 
C arlile. 
Newcaſtle, 


| 1B arwick.” 


his. Exp. 


— 
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Lat. by (Lu. by M, 
$, M ap, | 


MD, -M. 


| Farwich, 2052 

11'N orthampton. $3. .14 52 
2] Hantington, 1953 
Stamford. 38.5 3 

44] Leiceſter, 4053 
| Lincoln (Trer.'5 3.14 53 
32] 'Newark, upon\53.,05 53 
| |N ottingham, $3.0053 
Darby. 52 $853 
Stafford. 53153 
Shrewsbury., 152 47153 
Cheſter. . 1653 
Lancaſter. 10\54 
Yorke, 58\54 


The Latitudes of theſe places in the firſt Colume 
expreſſed,are {uch as are probably gathered from this 


Experiment. 


But in the ſecond Colume there is 


ſet downe the Latitudes of the ſame places, as 
they are expreſſed by Mr. John Speed in his Map 
of Exoland, ſet forth inhis Booke entituled, The 
Theatre of the Empire of Great Britaine , and 
' leaſt there ſhould bee any miſtake in his Mappe , 
I have conferred theſe Latitudes thence gathered, 


\ 


with 
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. with the Latitudes of the ſame. places fer downe by 
. ..himin words at large in his defctiptions of each.feye- 
rall County, and find them nearely to agree except in 
the Latitude of Barwick,, which.1u his Map he makes 
to be 57 deg.0 3 min. but in bis Hiſtoricall Dcfcripcion 
of Northumberland,he relatesat tobe 55 deg. 48 min. 
whichlaſt is much nearer thetruth, but ſeemes nor ta 
" be his meaning, becaule then he ſhould make it tnore 
Southerly then Newcaſtle, Yea more Soxthet ly then he 
doth Carlile, which by his Map and alla by his words 
in his Relation of Cumberland is in the Latitude of 5 5 
deg. 56 min. Whereas 54rwick 1s above 50 Miles 
more Northerly. 

By thele you may .nearely cunjeRure the Latitudes 
of other parts of England, lying tm or neare the {ame 
Parallel with any of them: And” hence alſo it ap- 
peares that the difference of Latitude between Zar- 
wick, and the South-coaſt of Exg/and neare Chriſt. 
Church, 1s little more then five Degrees; not ſixg 
Degrees and tnore, as ſome of our Maps make it. But 
theſe things we mult leave, that we may pracced 
to that which is principally intended, onely we will 
firſt rouch a little upon the uſc of the fore-going Ta- 
blein Plotting and Surveying of Land, 


Y. 
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To Delineate the Plot of any Forreff, Parke, 
Common, or other peeces of Ground, as 
alſo of Rivers, Harbours, oc. 
Speedily and moſt Ex- 


adty, 


GPRNARP Y intent is not here to proſecute at 
111 IF large the Plotting of Grounds, be- 
& ing athing handled by others, trea- 
| [4 ting of Surveying, but conſidering 
£) (0a that the wayes by thein direRted and 
OWwWs by ochcrs praftiſed in delineating 
or laying Jdowne the Diftnces and Angics obſerved 
by the Circumferentor, Theedelite, Perattor, or other 
-aduated [n{trument Is by a Protratt or, and that the 
Fab'e b:tore going, or that, which followeth towards 
the end of this Treatife, ferveth for"that andthe like 
purpoſes, almokt as {peedily, and farre more exaRtly : 
I ſhall c:ave Jeaveo digreffle a litcle to ſhew this uſe 
of it, as briefly/as I may. Therefore paſling over the 
Method to be uſed in ferting downe, the Names of 
the Grounds, the Tennants, Borderers, and other re- 
matkable things, and leaving every . man in theſe to 
the. wayes whereunto he 15 weaned You may. (as 
ſometimes {doe ).make a Booke in along O Z4vo,and 
upon the left fide thereof ſer downe ſuch things as 
theſe before mentioned, relerving every tight ſide, 
and dividing them by Ruled lines into_fixe Columes 
as here bencathappeareth. |. th 
| OR tC d. i and-ſet downe your notes. in the 
Field-on; the lett fades. or: Pages. of your Booke , you 
may inthe Evening or. ext. Morning before you goe 
gut, or When elſe your _ will permit,{ct dawn 
in 
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in the firſt Columes on the right fide, how many De- 
rene the Lines upon'which you have traverſed are 

iſtant from the North or South: part of the Meridian 
towards the Baſt or Weſt,and inthe ſecond Columes, 


thequantity of the ſame Lines, in Changes, Chaynes, 
and ſingle Poles, and parts of Poles. 


C 


E 


As in this Figure, ſuppoſe the Line from to B, to 
bedirely Eaſt, feven Changes,that is ſeven times 30 
Poles,or 210 Poles; from B to C to the Eaſtwarde of 
the South z 5 deg. 8 Changes and one Chayne , from 
C to D, to the Weſtwards ef the South 32 deg. 
five Changes and foure Chaynes, fromD to E tot 
Weftwards of the South 80 deg. ten Changes ; from 
E to F, to the Eaſtwards of the North 3 5 deg. fixe 


Changes, three Chaynes,and twothirds of « Pole And ; 


laſtly from F to 4, the place wherel firit began , ” 
the | 


_- 
w 
'9 
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the Weftwards of the North, 9g 


33 
deg. five Changes, 3 


Chaynes 2; Poles ; All theſe I expreſſe in the firſt and 


ſecond Columes on the righe fade as here beneath 


apperreth. 


Which done I take the Table, and fiad there the 
Northing and Southing, Eaſting or Weſti 
rable to theſe Degrees and Diſtagces, and ſct them 
down accordingly. As for the firſt being Eaſt,7 Chan- 
ges,1 ſer downe in the Eaſt Colume 210 Poles with a 


anſwe- 


Cipher behindeir, For the ſecond being S E,3 5 degs 


I finde in the Table for 5 Changes, 1238 to be: ſet in 
che South Colume, and $60 for the R:ſt Colume; alſa 
upon the {ame Degree for 1 Chayne 25, for the South 
Colume, and 17 torthe Eaſt Colume : and ſo I pro- 


ceed with all thereſt, cill I bave finiſhed. 
ft. | Nordh. | Semth. Eaſt. | Weſt. 
2100 | V-þ 
| 
| £228 | o$60 | 
| 60235 | O17 
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o521 | 
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And being thus returned to my firſt Station, ſum up 
ſeverally theſe foure columes, of North, South, Eaſt,and 
Weſt; and fiading that the ſumme of the North co- 
lame is £quall to that of the South , and the ſumnie of 
the Eaſt is equall to that of the Weſt. I conclude the 
whole worke to be truely performed,whereas if there 
had beeneany difference,it had ſhewed'an errour, and 
if that difference had beenegreat, it had beene neceflary 
ro examine the worke againe, and ſo tocorrect it. 

It is uſuall to adde'together all che Angles,and alſo'to 
multiply 2\right Angles. or 180 deg. by the number of 
Angles lacking two, and if the ſumme of the Angles 
added together be equall to this produ, the woike is 
thought to betrue, as heere if we adde, the inclinati- 
ons and reclynations of theſe lines in this figure, the 
ſumme is 720 deg. or $ right Angles, and if we multt- 
ply 2 right. Angles by 4 { becauſe heereare' 6 Angles ) 
the produ& is alfo 8 right Angles. But the other 
by the ſummes of the columes is a moſt abſolute 
way for examining the truth of your worke, and to 
be preterred before anyother that I know 

it may ſeeme very laborious to ſet downe eyery Sta- 
tion-in this manner, butone that 1s alittle exerciſed in 
it-may as take it ( far 1 neyer obſerved the time ex- 
atly -),ſet downe torty. or ffty Stations 1n this man- 
ner, within the ſpace of an houre or thereabouts; bat I 
ſhould adviſe that it be done by two men haying each 
a Table for that purpoſe to avoydall miſtakings. 

[f your Inſtrument give not the Angle with the Me- 
ridian expreſly. Yetit may.cafily be gathered thence; | 
orelſe you may devide a circle gg your Inſtrument is de- 
vided,and number tc degrees as they.are.there num- 
bred, which done , number themAalio from the North 
andSouth part of the Meridian towards the Eaſt and 
Weſt,ſo ſhall yon eaſily know;the Angle of any-degree 
with the Meridian» ue, 

: Now. 
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Now to praceed, theſe meaſures may be ſet downe 
in 2 plot ſeverall wayes. As firſt,confidering which 
way the ground lyes, I take a point for my firſt Station, 
ſo.as the whole may fall conveniently within the plot, 
which let be the point 4,by which point I drawa 
Meridian and Parallel, namely two right lines interſcc- 
ting one another atright Angles ; whereof let N S be 
the Meridian running North and South ,” and E F the 
Parallel runniag Eaſt and Weſt, this done, | look to the 
North and South columes, and there firſt in the South 
colume , and againſt the third Station , 1 finde 1 2 93 
thatis-12 5 i Poles;this I ſet ih thie Meridian from 4 


Ef 
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5 
tothe Southwards; 211d mark the ointwith'the «/1 by 
3>thein'the Southcolume againit 'thefforry- Station,” 7 /*'* 


Tfinde 14 74 which I ſet in the 'Meridian from 3 to 4 3 

alſo againſt the firſt Station, I finde 5 21 which Iſerin 

the Meridianfrom 4 to'5; Then againſt the frxt Station 

I findein the rn 1553 Which Iſetin the 
3 


Meridian 


. 
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Meridian from 5 to 6, alſo againſt the ſeaventh Stati- 
on which is the ſame ; with the firlt 1 finde 159 
which I ſet in the Meridian from 6 and it falls upon A 
which is the firſt Station , and thus have | done witch 
the Sourh and North celumes. | 

{n like ſort | exprefle the meaſures in the Eaſt and 
Weſt colames in the parallel & FW. As finding firſt in 
the Eatt colume 2100, I ſet it downe from A to the 
Eaſtwards, and it extendsto B, where 1 fet 2,fignifi- 
ing my ſecond Station, | finde nextin the Eaſt colume 
877 which | ſet in that Parallel fromatog ; nextin 
the Weſt colume $59 whichl (et in that Parallel from 
3 to 4, and io I proceed with the reſt. And having thus 
ſet downe the meaſures in the Meridian and Parallel, 
we have alſo as ir fals out in this example two Stations 
expreſt, namely, 4 and B, now for the third, I take in 
the Parallel wth my compaſles, the diftance 4.3 , and 
ſetting one toote in the Meridian at 3, I ſtrike an arch 
necre C ; alſotaking in the Mertdian the diſtance A 3, 
A and fixing one toote in the Parallehat 3 , I crofle the a» 
] foreſaid archneare C, the interceſſion of ithele two 
Arches is the point C ,repreſenting the third Sta- 
£100. 

!n like ſort I proceed to finde the points D E F,for 
the fourth, fift , and fixt Stations, then drawing lines, 
namely, from the firlt Station A to the ſecond BY, 
and from the ſecond to the third C,, &c. Wee 
_ deſcribe the figure required, AB CD 
EF. | 
Otherwiſe, whercas here you adde and ſubtraRt rhe 
ſeverall diſtances of South and North, as alſo of EaR 
& Weſt by your compaſſes ; you may witha little more 
paines, adde and ſabtrat them by che pen, which is 
F the better way. | 
is As having ſet downe in the Meridian 7 
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diſtance of thethird Station 1.25 3,1 adde thereto i 374 
which is againſt the fourth Station , the ſum is 262 5; 
the Southerly diſtance of the fourth Station , which I 
ſet in the Meridian from 4 to4- Again to this I adde 
521, ſohave I 3148, the Southerly diftance of the 
fifr Station A 5, from which ſubtratting 1553, 
the Northerly Diſtance ſet againſt the fixt Station 
there remaines 1595, which is the Southerly di- 
ſtance of the fixt Station tv be ſet in the Meridian 
from A to 6. Laſtly, from this abating , the Nor- 
therly Diſtance of the firſt Station from the Gxt, 
which 1 finde there alſo to be 1595, there remaines 
o. Shewing that I am returned to the ſame Parallel 
or Eaft and Weſt Line in which at firſt 1 be- 
gan. And in like fort, you may proceed with 
the Eaſt and Weſt Columes, and then by the in- 
rie_G rwo Arches, finde every Station as be. 
ore. 
Ocher wayes might be preſcribed which will not 
be hard to finde ef your ſeife. And as we may thus 
lay downeany irregular right lined Pigure farre more 
exaQtly then by the Protrafor ; ſo when it is Jayd 
downe after this manner, we may caft up the Area or 
Superficiall quantity of it very exquiſitely ; Yeaif there 
ſhould be a Plot drawne (according to the Angles and 
diſtances here given ) after the uſuall manner by « 
Stale ſo large that the Plot, ſhould be a hundred times 
fo greatas this ; Yet could not the content thereof 


de caſt up ſo exattly and certainely as it may be 
here. 


themſelves he conceived, and mine intent is onely te 
touch them, 3+ 1 be not prevented of time, and by o- 
ther occaſions from handling thoſe things which 1 


| Have here more ſpecially intended. Bur as L have ſayd, 


this 


But I muſt not inſiſt upon theſe things, they may of 


2 3 The Soamans Praflice. 


\this courſe is chiefly to be uſed in plotting large 
Grounds, and there indeed are graduated Inftruments 
eſpecially ro be uſed ; For other ſm3iller Grounds 
there is none more fit then the Þ /aine-T able. 


Cuayr. VI: 


Of the: Compaſſe of the Earth, andihe quantity 
of a Degree , according to the moſt 
approved Experiments, Ancieat 
and Hoatrrne. 


1 Lthough thecompaſſe of the Earth 
hath been in ſome fort oblerved 
by divers of the Ancients ; Yet 
tor {ome of them we cannot ccr- 
rainly gather what meaſures 
they uſed ; others uſed no mea- 
ſure at all, but aſſumed the di- 
_— {\ance of places to be (uchas it 
was eſtimated by Travailers to be, and likewite the 
Latitude ; therefore it will be needlefle to init upon 
the examination of their Odſervations ; others of 
them which were taken by meaſure, and which we 
may upon any good Ground reduce to our Meaſures , 
are theſe which follow. OS , 
wWillebrordus Snellims inf%fhis Booke entituled Fra- 
toſthenes Batavm cites Abel Fedas, a moſt diligevt 4- 
rabian Geographer that lived about the yeare of Chreft 
1323 who records, that about the yeare of Chrift 
$25, certain men skilfull of the Mathematic kr, did 
bythe commandement of their Prince A/manon, mea- 
Ture in the Fields of Meſopotamia (as he gathers) un» 
' der oneand the fame ' Meridian , from the North to- 
wards the South, the quantity of a Degree, and found 
it to be 5 6 Miles or ſomewhat more. The mans: 
Q 
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of their mile according to A/phragranxc , was 4000 


cubits,or 6000 feet : whence the quantity ofa Gegree 


ſhould be 33 6900 feet, but of the length of their feet 
we are {omething uncertaine, onely theydefine ir to 
be {o long as the extent of, 96 Barley-cornes laid ſide 
by lade, whicreas The R-ynland-foote according to try* 
all by him made, Ts but the extent of go cornes laid 1n 
like manner, ſo that if there be no inequality in the 
graines, then 90 Arabian-feet are <quall to g6 Rhyn- 
{and-teet, But 96 Rhynlazd-teert are found to bee a+ 
bout 91 + Erglifi-teet, therefore allo by the rule of 
Proportion, - 336000 Arabian-tect doe make of our 
Exgliſh-feet 370222. Sothar»ccording to this Sxpe- 
riment of the Arabiars , a degree ſhould containe 
370222 of our Engliſh-feet.. And before wee have 
feund by the ob{crvations takeft at London and 7 orhe, 
and by the diſtance of their Parallels meaſured, that 2 
degree coutaines of our Eng/if-feet 367200,The dif- 
ference is onely 3 02 2 feet that is abour the -;z part of a 
degreeor halfe a minute. 

He cites next Alhazen the Arabian,who in his book 
de Crepuſculs, declares the compaſſe of the Earth to be 
24000000 paces; {0 that propertionally there muſt be 
in one degree 666563 paces, that 1$,333333 Aratian 
feet. And ſeeing that go Arabian-feet make of our En- 
oliGh-feet 997, therefore by the rule of proportion 
333333 | Arabian-feet , makke of our Engitſh-feet 
367282.50 that according ro Albazen,there ſhould be 
ina degree 3672$3 of our Exg/s/-feet,differing from 
the experiment which I made; only 84 icetin 1degree. 

I have not ſtrained theſe numbers to- bring them to 
this neeren: fle, they wre the ſame in effet, which are 


ſet downe by Syellixr in his Eratoſthenrs Bataviuss 
who with great induftry 4nd judgement hath compa- 
red the meaſures of the Ancients, and: the meaſhres u- 
ſed by ſevcrall Nations-in theſe times with the Rhyr- 

G land-foot , 
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land-foot, Much lefle have] trained mine owne num- 
bers to draw them: up to theſe; Bur on the contra- 
ry | conteſſe upon the light of Insbooke, obſervin 

the great pines and induſtrie which hee vrotefſerh 
him'elfe to have beſtowed, and which 1 doubt 'not 
but he did <moloy in making his E xperiment, | and 
bow he had found the meaſure of a degree to be much 
lefle then mine as we ſhall after ſhew ; T'began to 
doubt, that i had not made fwriicient allowance tor the 
unevenncſle of the wayesyand tor ſome ſmal beadings, 
{ometimes tothe right hand, | ſometimes to the letr, 
the obſervation whereof, I wittingly negleted to 
ſparggime and expence. For Idid often obſerve a mile 
or twobctore ine, ſome mack in the High-way noting 
the degree and meaſuring to it inthe way, negleRting 
to ob{crve the intermediate ſwarvings of the way, 
ſometimes three or foure degrees towards the right 
hand, ſometimes as much to the left, bur making 
ſuchallowance for that, aud for the unevennefle as 1 
judged ſmhcient. And ſome. men may thinke that 
the exa® ob{ervation of thele lefler things thus neg- 
letcd and regulated onely by judgement or con- 
jecure might deceive me much : Bat they may 
conſider, that it there be two places a mile diſtant, 
that is in 4 right line 320 Poles, if you mea- 
ſure from one of theſe places towards the other, not 
in that right line , but .alwayes ſwarving from 
it by an Angle of foure Degrees ſometimes to 
the right hand , ſometimes to the left till you 
come. to that other place ; I ſay, that notwith- 
ſtanding. all theſe ſwarvings ( -it there bee no- 
thing elſe ro augment the meaſure ) it will not 
amount t0,321- Now. confidering that I had all the 
way as occaſion required, made ſuch allowance 
as ſeemed convenient and ſo found 367200 feet 
ina Dcgree, before I compared it with the mea- 
ſures 
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ſures taken by any other : Ireſolved not to di- 
minifh nor to augment the number thus arifing 
by my obſervations , meaſures , and allowances, 
in reſpect of the opinions » obſervations , or 
meaſures of any other msn » untill there be made 
ſome Experiment more evident and exat then any 
yet extant, 

And I am ſomething the more confirmed by the 
necreagreement of theie two teſtimonies before reci- 
ted, both exceeding me a little 1a the meaſure of a 
Degree. But we cannot confidently reſt upon them, 
becaule of that inequality which may be of Cornes 
oc Graines, fortheirs may happely be toinething grea- 
ter or leficr then ours. | 

Both theſe meaſuresofa Degree doe much exceed 
the quantity of a Degree found by S»e/iis, but when 
he campares them with his owne another way, name- 
ly placing the Barley-cornes ſo that they may not lye 
flat but be ſet up edge- wite, and ſoby g6 Cornes to 
make a Foot, ad by ſuch feet to meaſure a Degree ; 
then he findes that the quantity of a Degree according 
to the Arabians is much lefle then by his Experiment 
it ſhould be : bur it ſome be layd flat, and others let 
up edgewite, the Arabian meaſure of a Degree will a- 
gree with his. Aud ſo he propolerh this coubt, whe- 
ther the 95 Graines whereof the Arabian Foot doth 
confiſt, muſt lye flat or be ſet up edgewite, or ſome of 
them to lye flar, and others ro be {ct up edgewiſe. Bur 
it is mok probable that they mult lye flat, that becing 
the Poſition which they are apt unto. by nature, they 
cannot be ſeredgewife without much trouble, eſpe- 
cially ſo many together as make the lengrh of a Foor, 
and (o the Arabian meaſure of a Degree doth nearcly 
agree to this of mine. 

We come next to heare the determination of P rolo- 
mey of Alexandria, whoſe Authority and Credit in 


G 2 the 


\ 


43 The Sea-mans Praftice. 


the Solution of this queſtion is not inferiour te any of 
the Ancients. Me 
to be 180000 Stadiums, and the quantity of a Degree 

500 Stadiums, the ſame (as Srrabo (aith in his Second 
Booke of Geogrophy ) was before airmed by Po/j7. 
aonmns. Alſo Marinus T yrs ( before P tolomey ) had 
determined the quantity of a Degree to be 500 Sta- 
diums. Prolomy confirmes it, not fimply fron their 
Relations, bur as jt ſeems from his owne Experience, 
and that by ſome meaſures diligently taken, for in the 
X 1** Chaprer of the firſt Booke of his Geography he 
hath theſe words ; Sed in hoc quoque rette ſentit, pare 
tem unam qualium eft circulus maxim tricentor uns 
ſexaginta ; quingenta in terra conſtitnere ftadia, id e. 
nim confeſſis dimenfionsh us conſounm exiſftit. Allo Lib. 
7. Cap. 5. Ita ut pars una, ſex grads unm quingenta 
contineat Stadia, quemadmodum ex diligentibus depre. 
henſum eft dimeuſionibus, Now a Stadium not onely a- 
mongſt the Greeks ; but as appeares by Heyodot w 2- 
mongſ all other Nations of 4/4 and in Zgypr, 
did conſiſt of 600 Feet; therefore a Degree according 
to Prolomy, maſt containe 300060 Feet : But the Z- 
2 yptian or Alexandrian FOOt was knuch greater then 
our Foot, for as we have before {ayd, the ancient Re- 
»as Foqgt greater then ours, and the Egyptian 
Foot was mach greater then the Roman : Porit is 
ofren teſtified by Hero Mechanicms that five Alexay- 
dr tax Feet, make ſixe Roman Feer. Aad Mr. Snellinee 
hath very ingeniouſly gathered both from Phylan- 
der and otherwiſe, that rhe Khynland Foot ts equall to 
the ancient Roman Foot, therefore alſo five Alexan- 
#rian Feet areequall teofixe Rhynlarnd Feet : So that 
dy the Rule of Proportion 300000 Alexandrian Feet 
will make of Rhy»land Feet 360050. Bur by the ſize 
of our Egli/h Foot which was ſent him from the Iron 
Standard in Gwild-hall, he findes tt to contayne bur 
968 
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068 (uchpartsas the Rhynlard contdines 1000 : So 
thar 968 Rhynland Beet are equill to 1000 Evglifh; of 
121 Rhynland Feetare equallto 125 Engliſh Feer. 
Therefore al{o by the Rule of Proportion , 360000 
Rhynland Pcerare equall to 371900 of our Engliſh 
Feet. Therefore according to P t9/»my,there are con- 
tayned in a Degree 371900 of our Eng/ih Feer. Bur 
by our fore-mentioned' Experiment made betweene 
Torke and London we finde onely 367200 Feet in a 
Degree, being lefſe then Prolomies by 4700 Feet,thar 
is by ,- part of a Degree, or -5 of a minute and 
little more. 

Ferxelins a moderne Authour and learned Phiſitian, 
meaſuring the way by the Revolutions of a W heele, 
and the Latitudes by Oofervation, findes in a Degree 
68 1talian miles, and 96 Paces, the Pace which he 
uſed being more then five of our £9/;fþ Feet : But 
becauſe he handled not the Problem exattly and is 
ſufpe&ted by Snellins( though I thinke without cauſe) 
to have grounded his Concluſion rather upon theEx- 
periment of the Arabians before ſet downe (where- 
with it doth nearcly agree) then upon his owne, we 
will inſiſt no longer upon 1t. 

We come in the laſt place to the Erperiment of 
Willehrordus Snellins a Hollander, made in the Nether- 
lands abour 20 yeares palt. We thall not need tore- 
cite the particulars of it, being extant at large in his 
Booke before mentioned, but m Conclafion he findes 
in a Degree 342000 Rbynland Feet. Now a 
Rhynland Foot ( as he hath there ſhewed compa- 
ring both rogether ) is greater then ours, and that 
in ſuch Proportion, as 1020 1s to 958, (and ſo mach 
orlittle more it appeares to bee by that Modell of 
the Rhynland Foot printed in his Booke ) there- 
fore 968 Rhynland Feet muſt make 1000 of ours ; 
and hence by the Rule of Proportion , 342000 
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Rhynland Feet will make of our;Engiih Feet 353306, 
So that there-ſhould be in a Degree onely $93 306 
Feet which is lefſle then we- have before found ina 
Degree by 1.3 894 Feet, that is by x} partsofa Degree 
or 24 minutes and ſomething more. He was a man 
doub:lefle of fingular induſtry and knowledge, and of 
much exerciſe in the /ſathemaricks, and it: may be, 
was well experienc'd in this-/particular, touching the 
Geometrical! menſuration of Diſtances,and he hath be- 
ſtowed much paines and dilgence1n this Experiment, 
as by his BookeappearertÞb. But if he had by a Chaine 
meafured the Diſtance of his two utmoſt Stations ( if 
the ground wou'd permit, which I ſuppole it would 
not } or at leaſt-wiſe if his meaſured Stations had 
been farther diſtant : I conceive he would have found 
a greater Diſtance in his ewoutmolt places of O-ofer- 
vation- But it aman intending to finde the Diſtance 
of two places, meaſure onely the ; part 'of that Di- 
ſtance,and by that mealltired Line,and the Angles think 
to finde their true diſtance ; Whether he doe it imme- 
diatelv froin thoſe two meaſured Stations, or mcedi- 
ately by helpe of others obſerved from them, he may 
eaſily fall into ſome notableerrour. For though the 
Probleme bee exaaly true in Geometricall Dcmon- 
tration, how ſmall {oever the meaſure be, Yet it ti» 
not (o in ſenſible and experimentall practices by reaſon 
ot the weaknefic even of the beulteyc, and theimper- 
feRtion of the inſtruments in themſclves, and in their 
uſe. And beſides that, thzre were many Stations ob- 
liquely ſcituate.z Aman cannot alwayes hit the juſt 
middle of that Turret-Stceple, or other marke which 
he obſerves; N=yther when be comes to make his 
Station th-re, can he alwaycs place his Inſtrument 
jult at the concourſe of his former viluall Lines, by 
reaſon of other impediments. ' Befides the! Force of 
the Winde in ſuch eminent places : adde > 
| that 
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The Sea-mans Prattice. 45 
chat amongſt ſo many Steeples as'there are in ſome. 

Townes there, & man may at ſometime miſtake 
one for another. And it' there ſhould happen no' 
nwutable Ecrour , by reaſon of: any or of *all theſe 
Calſualries © -Yer may two minutes in 'the difte- 
rence of the Latirude 'of two places be calily mifta- 
ken , eſpecially becing derived from the Latitudes 
of thole places which are very rarely ſet downie," true ' 
to a mninute- 

If it be obje&ted,thatT might aſwell be ſo much mi- 
ſtaken in the difterence of the Latitudes of 7orke and 
London. 

I anſwer, it is not ſolikely, becauſe I had the 
opportunity of obſerving the Summer Solſticiall 
Altitude of the Sunne in / both - places', 'wherein 1 
had | no-neceflary 'nule of the © Suanes: Parillax ? 
nor Refraction, nor of the Table' of the” Stunnes 
Declination , any of which may cauſe more then a 
minutes erroury in finding the Latitude of eyther 

!2Ces » Ki | 54 
Befides, if mine Errour in - thoſe' Obſervations 
ſhould be full aſmach, 'yet ' would/ it net in the 
Concluſion bee hake.1o much, becauſe the Diffe-- 
rence in-Latitude of the two-places of 'mine Ob- 
ſervation, is more then twice 40 much as that 
of his. | t Bith 

Bur let this ſujhce, leavirig every tnan to embrace 
that which he ſhall beſt epprove. Both our Ex- 
periments doe ſwlictently | convince, that coin- 
mon, errour of accounting onely' 3 008600 Eng- 
li Feert.to a Degree » beſides the conſent bf o- 
wer Obſervations before recited. ancient and mo- 

crne. © | 434 ea O's: 

. Mr. S»e/l;us- hath further in' "that Booke of his 
entiruled Eratoſthenes Batavm 5. with ' mach dili- 
genge,.compared ſome ancient Meaſures, as wo 
rene 
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Che meaſures of ſundry Forraigae-Countryes with the 
Rhynlaxnd-foot ; and among the reſt our Engli/-foor, 
according ta ſize thereot to him ſent from the Srau- 
dard in Guild-Hall Efron whence alſo Ihad about 29 
yeares paſt the ſize of that foot which 1 have uſed in 
this meaſure ) we ſhall not need to repeat them all 
becauſe his booke is extantz ſome of them are theſe 
following, which we beere compared to our Eng/i/h- 
foot, as he hath theredone to the Khynland, that fo any 
of them may the more eaſily be reduced into our feet . 
Therefore dividing the Englib:foor into 1000 cquall 
parts, we ſhew how many of thoſe partSare contai- 
ned in other ancient and forraigne feet, 
Ancient feet compared with our Engliſh-foot. 
Of ſuch paxts.ag the Engliſh tot containes 1000 
The Aancient  Roman-fort contained — 103 3 
The Ancient Greek-foot contuancs —— 1 076 


The 83 ab:/onian;cont. I211 
The Alexandrian cont. —— 1240 
The Antiochean cont. — 1405 
The Arahiss cont. w—— 1103 


Forraigne feer,compared with onr Engliſh* - 
Of ſuch parts as the Engliſh-foot|cantaincs 1000 


The Rhyn-land-foort contaynes / w—1033 
The D ort-foot cont. _— 108 5 
The A d{leburge-foot cont — 9 
The: Amſterdam-toot cont- — 934 
The Antwerpe-foort cont . E== 939 
The Lovayze Foot containes, —_— 929 
The Hafnian Foot in Denmarks, ——— g6g 
The Paris Foot called thanK ings Foot, mw T090 
Tae Yenice Foot, | — 157 
The Toledo Foot, — $96 
3 . 'F he. NN wreber o- Footy: + 1.4.3 B88 —_—_————_— 1006 
e The $trarburg Feots Ps 
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ot bavkes Omar 1b, 
of Dividing the Log-line, and reckoningthe (4k 

2WvTH - Ships way, jo 


= Here be foure. things upon which 
.the Practice of Navigation is. eſpe; 
cially grounded; namely the know- 
I. & ledge of the Longitude, Latitude, 
"> \| Courſe , and Diftance» Touching 
FAQ | the Longitude , though it-may be 
2 found by the other three, yer hi- 
therto thexe hath not beene delivered any generall 
Rule true and prafticeable whereby the Longitudes 
of Places might be immediatly & ordinarily found of 
themſclves. The Latitudes of places may. immediately 
be found by obſervation of the Sunne and Starres , as 
we have. formerly ſhewed in the Appendix to the 
Dodrine of Triangles ; The Courſe by che Compaſſe, 
the Variationbeing daely obſerved, wherein we have 
many good Mariners very expert, this we have alſo 
handled in the Dodrine of Sphericall Triangles. The 
Diſtance runne, is found of it ſelfe by the Log-line, 
whereof weare here to ſpeake. 

The ground of finding the Diftance runne by the 
Log-lixe, 18 mecrely. conjeAurall, being founded upon 
this op1nion, thar five of our Feet make a Pace, and 
a thouſand ſuch Paces make a Mile, and that: 60 ſuch 
Miles make a Degrec z,1o that a Degree ſhould con- 


taine 300000 ,of our Feet. But it appeares not-onely- 


by this Experiment, but even by all -others that were 
diligently raken and their meaſures-to us-knowne 3 
chat there is a greater namber of our Feet contained in 
a Degree. SHS 
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48 The Sea-mans Prafiice. 

There bethree things (as I conceive) that have cau- 
ſed this Errour to be ſo commonly received and tolle- 
rated. The one,for that it doth ſomewhat counterpoiſe 
another contrary errour in the praiſe of Navigation, 
namely in the uſe of the P/aine-Charr, for the errour 
which is there commirted, by making every Parallel 
equall to the Equinotiall, and {o every degree in them 
greater then they ſhould be; is ſomething moderated 
by this errour, whereby the meaſure of a degree 1s c« 
fteemed leſle then indeed it is. 

For inſtance ; It is evident by the G/ebe,that the Me- 
ridians cencurring in the Poles, grow nearer and nea- 
rer together as they graw towards the Poles: inſo 
much as if tewo Meridians be diftant in the EquinoRi- 
all tenne degrees,that is 600 miles, the ſame Meridi- 
ans in the Latirude of 3 5 degrees will be diſtant little 
more then 490 miles, Now it unto every mile we ac- 
count according to the former experiment 61 20 Feet, 
then is thediſtance of thoſe two Mcridians in that Pa- 
rallel neare 3 000000 Feet. In like fort in the Paine 
Chart,tenne degrees of that parallel (as of all others)1s 
made equall to tenne degrees of the Equinotiall or 
Meridian ; ſo that the diſtance of theſe two Meri- 
dians will upon the P 1aine-Chart be 690 miles, but 
one of theſe miles contaynes onely 5000 Feet , ſo 
that the diRance 1s but 3000000 Feet , cquall te the 
former. 

And although theſe errours in other caſes doe net 
juſtly ballance one another as in this example, yet thar 
of the Plaine-Chart is alwayes ſomething moderated 
by this other, and ſo much the more by how much they 
are nearer to the foreſaid Latitude. 1 grant that this 1s 
onely ſo, when the courſe is neare ynto the Eaſt or 
Welt points ; but withall, I ſay that this kind of rec- 
koning is (in a manner ) then onely uſed : For, he that 
runnes any courſe neare the Meridian Southerly or 

Nerther- 
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49 
Northerly,hath.a more _certaine. way , of reckoning ; 
namely his Latitude which hee findes dayly by obſer- 
vation of the Sunne and Starres,; up a hich Fewwfl 
depend , cither necleting or at leaſt not. regarding 
his dead reckoning,, Yea.( it may bee). never ca- 
ſting, the Logge .1o much as once; in ſuch-a voyage, 
having a more ſure ground for his reckoning. Bur 1n 
a Courſe that is 'neace Eaſt and Weſt Coraliauch As 
there is no way diſcovered for finding the Loay 


ongitude) 
hee is driven of neceility ,to make uſe of his dead rec- 
koning. $5 } | 

We might adde moreover, that the principall Voy- 
ages of this kind , 1 meane of thoſe which confilt of 
Courſes much Eaſterly and Weſterly,.as to..and from 
the Weſt-1ndyes , and the parallel of Cape bon Eſpe- 
rance are ncere-unto this Latitude of 3s. degrees ; fo 
that as ſome of them are. more Southerly, others of 
them are more Northerly. #þ 

But.to -1nfiſt no longer upon. this, | ſuppoſe a. ſe- 
cond cauſe to bee, for that men commonly defire to 
haue their reckoning: before their Ship (as they ſay) 
that they fall; not with a; place before they, looke for 
it; And this comes ſo to paſſe whileſt the miles are ac- 
counted lefle in mcaſure,, and {0 more.in, aumber. then 
they are indeed.,, _-; _ ik n 
And thus, though there. may ſceme. to. be fome 
commodity in thele-crrours, eſpecially. when they 
doe nearely ballance: one another ;| Yet, becauſe they 
ſeidome doe ſo,. but. alwayes lcave men in uncer- 
tainties, and oftentimes. ia great perpleXity and dan- 
ger,it is mych fafer and better to reject them both,and 
to.cmbrace thoſe. wayes which are evidently - groun- 
ded vpon truch, though there may be. in them ſome 
more gifticulty ar the firſt, Yet I 'confefle, that he 
which retormes one andnot another, may. ſometimes 
erre {0 much the more thereby. And I doubt nor, but 

H 2 © . many 
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50 The Sea-mans Praffice. 
—_— reformethembothifthey could certajn- 
Se fþ.fenn eobort's | MI} 
it, 'Therefore a third cauſe of admitting and retaining 
this Errour ſeems tobe, for that there hath beene no 
way delivered from 'evident and certaine grounds, for 
the reRifYing of it.” 1 doubt not but many have found 
Errours in their reckonings arifing from' hence, that 
they accoynt-onely. 300009 of our Feet to a Degree; 
but not knowmg certainly where to lay the taulr, 
have impared' it” ſometimes. to ill- Steerage, other- 
whiles to the Variation of the Needle, or to ſome mi- 
ſtake in their REckonings, 'or to ſome crrour'in cheir 
Plots, or to {otne Current or ſuch other Accident, and 
{0'the Errourhath reſted unreformed- Wherefore'at- 
though the pradticall performance of this Probleme 
for finding che Circumference of the Eerth, or the 
quantity ofa Degree onthe fame, haye many *fingu- 
lar uſes which I cannot now touch ; yet that which a- 
mong{tthereſt 1 chiefly dymed/at; was that we might 
have a more ſureahd evident ground for dividing the 
Loo-line add for reckoning the Ships way or Diſtarice 
runne Mmpre-rruly upon atly Rumbe or' Point of © the 


Compaſſethen formerly: 

---And'towv co-apply it to this/purpofe, wekave 110. 
ted before ( Ch.2..) that by the Ex riment there ex- 
preiess we fitide in a'Degree'on the' Circamference of 
Earth.and Sea, 367200/ of ont” Engis/h Feet, Where- 
fore retayning fill the fame diviſion 'of a Degree, in: 
to 69 Miles. or 20 Leagues” (as hath been formerly 
uſed.) a Mile will. containe 61 20 Feet, or 1020 Fa- 
thomes : And ſoa League containes 18 360 Frets, of 
3960, Pathotnes ; for dividing 367200 by*69d the 
quotient is.6120,8c. Thus then 60 Miles'being a 
Degree, every Mile is 61 20 Beer. © | ny 61s 
© Now ſuppoling the time"of the ratnitig one of the 
Log-line, 'to be meaſured by a halfe-annute glaſſe,, if 
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we obſerve/how many Feet or Fathom the rinnes in 
halfe a ntinute ; we may thereby finde her way. for 
an _ er foure houres , or for any other time pro- 
As admit there runnes ont of the Log-line in halfe 
a minutes ſpace 51 Feet, or 8; Fathomes,. and you 
would know what way the Ship makes every houre 
after the ſame rate. Say by the Rule of Proportion 

If 05 Minute, give $51 Feet : 

W hat gives ſixty Minutes. Or, 

If r Minute give 1 02 Feet: 

W hat gives 60 Minates ? 

And ſo multiplying, you ſhall fiade 6120 Feet, 
which is one Mile. Or if you would finde her way for 
fourc houres, which is 240 Minutes; ſay, | 

As one Minute 1s in Proportion to 240 minutes) 

So are 102 Feet to 24480 Feet, or 4 Miles. 
Oc if you would have it in Fathomes ; ſay, 
As 1 Minutes in Proportion.to 2 40 minutes, 
So is 17 Fathomes to 4080 Fathomes, the Ships way 
in foure houres. The like is tobe conceived, if your 
Glafſe be for any orher quantity of time above or un- 
der halfe a minute. 

Some have thought chat the way which the Ship 

maketh, may be knowne to an old Sea-man by expert- 


ence (as they ſay ) that is by conjeRure :. W hich | 


opinion, makes ſome negleR the uſe of the Log, leſt 
they ſhould be accounted yong Sea-men. But as hee 
that rides often will have ſome neare guefſe hoy farre 
the Pace he rides willcarry himin an heure(becauſe he 
hath often obſerved it formetly ) ſo he which hath of- 
te ſayledand keptar account of the Ships way by the 
Zog, will be able to give ſome neare. eſtimate of. her 
way without the Log. But, it is incident to. ſome men 
to have ſuch a canceit of this their eſtimate, t 
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52 The Sea-mans  Praftice. 
whence it is derived, eſpecially if it chance to anſwer 
their expeRarions at ſome times. Way | 

'It is thought alſo that the Ships way may bee 
knowne by two markes on the Ships fide , but this 4s 
doubtlefſe: very uncertaine , both by reaſon of. the 
ſhortneſſe of the time, and inreipet of the dead wa- 
rer (as they call it) by the Ships (ide. For the water 
which 1s ncere the Ship is drawne along with the 
Ship in her motion, and ſo much the more by how 
" much it is neerer. 

But if any deſire to make tryall of this way, It is ro 
be conſidered, that 1 7 foote is ;5. part of a nule ; and 
10 /tconds_ of a Minute Is 37» pait of an Hoare; there- 
fore, if there be two markes on the Ship fide diſtant 
1 7 feete, if the Ship fomne the diſtance of theſe two 
markes in 10 /econds, ſheerunnes a Mile an hourc if in 
5 ſec. two miles an houre, it ſhee runne that diftance 
in 2 ſeconds, ſhee runnes 5 miles an houre. And ſoal- 
wayes deviding 10 /econds by the number of /cconds 
in which the Ship runnes that diſtance ; the Quoti- 
ent ſhewes the miles and parts of a mile runne in an 
houre. | 

But if the diftance of thoſe two marks be 34 Feet,if 
hee runne it in 20 /ec. it is after a mile an houre, if in 


10, /ec. two miles an houre, if in 5 /ec. foure miles an 


hoeure ; And ſo alwayes deviding 20/ec. by the num- 
- ber of ſeconds in which the Ship runnes that di- 
ſance, the quotient ſhewes how many mileg the Ship 
runnes in an heure. As if the Ship runne tit diſtance 
of 34 Feete in 8 /econd? , then deviding 20 by 8, the 
quotient is 2 5» Shewing that ſhee runnes 2; miles 1n 
an houre. | Or if ycu can conveniently. mako. the di- 
ſtance of the two marks on the Ship fide to be 51 
Feet (for the further chey are diſtant, the better ) rhen 


if the Ship runne that diftance in 30/7. it 18a mile 


an houre, if in 16./cc- it is 3 miles an houre, and fo al- 
£41 wWayes 
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wayesdeviding 30/ec. by the number of ſeconds in 
which the Ship is running that diſtance, the quotient 
ſhewes after that rate how many miles the Ship rannes 
in an houre. 

Otherwiſe you may doe thus, devide 17 Feet into 
renne parts and ſet as many of thoſeparts on the Ships 
ſide as conveniently you may (which according to the 
Ships length will be more or fewer.) Then when the 
Ship runnes, one of thoſe parts in a ſecond of time, 
itisa mile an houre ; when two, it is two miles an 
houre ; when 5,itis 5 miles an houre» And in generall 
if you devide the number of parts runne by the time 
of running accounted in ſeconds, the quotient ſhewes 
what number of mules after that rate are runne in an 
houre. 

As if ſhee runne 30 of thoſe parts in 5 /ecords, it 
is 6 miles an houre, for deviding 30 by 5, the quo- 


rient 1s fixe ; ſo if ſhee runne 42 of thoſe parts 1a. 


renne ſeconds ; deviding 42 by 10, the Quotient is 
4:=- which ſheweth the Ships way at that time to 
bee after the rate of foure miles and two tenths of a 
mile inan houre. 

Bur for keeping this account of times it may be 
done either by a Sand-glaſle for that purpoſe,or by pro- 


nonncing certaine words or numbers : As the time: 
whereina man tells twice 60, , pronouncing every! 
number as falt as he can conveniently and diftinQly, is? - 
about a minute , ſo that the time-wherein a man is. 


numbring 60. is halfea minute or 30 /econds, and 
whileſt a man 1s numbring two ( as, one and twett- 


ty, two and twenty ) is a ſecond, and ſo whileſt a. 


man is numbriag from twenty to thirty, is five ſe- 
conds ; from twenty to forty., tenne ſeconds; &c. 
but in numbring from one tO twenty ,- you may ob» 


ſerve the {ame times, as in numbring from. one and-- 
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twenty to fortie, and this-will not be hard to do, for 
whileſt a man pronouncethone and twenty, two and 
twenty three and twenty, &c. there remainsacertain 
imp ion in the fantaſie, whereby a mans able in 
the ſame rim2s to pronounce one, two, threes &Cc. 
And although this rule of numbring twice 60 for a 
minutes ſpace be not generall untoall men , becauſe 
ſome are {wifter or flower in their pronunciation then 
others : yer after this example , a man making triall, 
may framea rule to himſelfe whereby hee may come 
{omerking neere the truth. | 
Butleaving theſe, wee come to the diviſion of the 
L »g-line according to the halfe minute-glaſſe, which is 
more nſuall and cerraine. And conlidering that halte 
aminnte'is of an houre the > part,therctore the ſhips 
way running 51 Feet in halfe a minute, is a mile an 
houre ; if ſhe runne twice fo much, that is, 1 02 Fect 
it halfe a minute, it1s rwo miles an houre; if thrice ſo 
much it is three miles an houre. And in generali how 
many times 51 Feet ſhe runnes in halfe a minute , ſo 
many miles is her way for an houre, Therefore lea» 
ving halfe a ſcore Fathom or more from the Log , that 
ſo it may be our of the Eddy of the ſhips wake, before 


you begin'to account or turne the glafſe, if there yoy, 


make a marke for the beginning, and ſo 5 1 Feet from 
thence a marke of one knot ,- and 5 1 Feet further a 
mirkeoftwo knots;and 5 1 Feet” further,(that is 1.5 3 
Feer from your firſt*tnarke ) another marke of three 
knots, "and fo proceediug : looke how many knots 
are veered out in halfe a minute , ſo many miles is the 
ſhips WayFor an houre.” Now for that which is veered 
out more'above the juſt meaſure of a knot or knots, 


you may Mow for every five Feet, the tenth part of a 


milealmoſt? '' As admit ſhe runne five knots and 2 5 
Feet in halfe a minute, then is her way according to 
5-; or five miles anda halfe in an houre,itf ſix knots and 


rent 
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tenne Feet, itis6 wile in an houre&te } +: - 

Bur according rq the ceminon opiaton.of 5000, F 
to a milc,and $9 ſuch wilcs/to a Degree, there thou 
be ſomething leflethen7 fathom, namsly 44 5 Feet t9 
| 2knoc. WERE AN 163) 10 2718 TINY 
And although he which yeeres.the Log-/ine be carcy 
! full to over-hale-3t: fo lacke that: it may not draw tor- 
wards the Logge, yet (no'doubr)..it doth lauſe ſome 
way ; tollowing|/ the Ship a little as) its, drawne by 
the Line, and withall by the Eaay of the Ships wake's 
and \{@metimes alſo is calliforwirds'by-che winderand 
wares, when 'they| come-a'rer: the Ship :; io that for 
the'e caules it 13 ike there. inay ſometimes be allowed 
thre or foure(Fathomesmare: thenss veeed out, but 
tis (a; athing murableund yocertains) being fome- 
times mareglometintes ;lefit xannot be; broug be-tg,any 
certaine:Rule', but ſuch allowance; taay be: ynace far 
4 28. 4:4 11chis: Exopcricnte and+djcretian hnds 

C, d L "BL 201 0131] oem va 
: 1Ifyou. would devide the Log+lines (@ as it, ought 
giuc the: Ships way-/1n Cejite/nrs7,. ar the bUneLeP 
parts of a Degree, and fit it to, @ halts Minutexglafie, 


Fhen ſecing the! hundreth [part:of a Hegree; 18.3673 
Feet, and the ;44part theredt is 30.4 Feet ; 1f you þe- 
in at the mayke/arrwhich:you' mcane! ta tune | the 
Siuſſe;i2nd ineaſure from thence 139. Feet, nl $ fife 
parts of a Foot, you may. there place @1c knot; z.;And 
thence againe meaſting. 30 Feet, and z-fift, parts of a 
foot, thee place twh knprs ;.and fo procceding at the 
d of every thuoty teet:aud three fifrs, addinga kagt, 
the.aumbcr-of knots yrliieh! ranne outan halte;a, ow- 
mates the numbcn of cenve/mer which the Ship rpnnes 
iran beure,'As ſuppoſe there runne out, genne. Engts 
11 halfea minute; then the Ships way is accarding. to 
ken revteſoves afa degree in an heure, ghay is. the tenth 
p3it of xdegrevor-xe ro Aud ſo,every F5RPer 
L ove 
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above the juft meaſure of knots is heare the tenth 
part of a Cemgſme, or the thouſand*® part of a Degree, 
AS$if there rurne out of the Log ze 5 kaots and 12 
Fret+" then the Ships way for an hoane is 5 cente/wes 
and 4 tenth parts of a centeſme, and the like 1s tobee 
utide;Rood of others. of 50 
""Andaſter rhe forme of theſe examp!cs, you may de- 
vide the Loo-line tor any other quantity of time, more 
or lefle then halfea ainute, or for any other parts of @ 
degree pfopol ed. | | BE 
Thus have we handled the deviſion of the Zog-/ime, 
according to the mealure before. found ' of 3 67200 
Englih Feet in a degree ; Burbecaulie (as | have betore 
ſhewed) the Ships way 1s commonly morethen by che 
Log-lixe jt appeares to-be :. andevery man deſires to 
have his teckoning'ſomerhing before his Ybip, that he 
fall not with a place vnexpected ; for theſe and fuch 
other cauſes and tor the rotundity of the numbers if 
any man thinke it more ſafe and conventent in Sea» 
reckonings, he may abate 1 in 515 and ſoalligne to a 
"degree onely/ 360000 Feet, 'and- conſequently to a 
. orile 6000 E elif Feet, | 
And' upon this 'ground , if in halte a minute there 
rene out So feet of the Leg-lize,tt is a mile an houre'; 
-and fo if 1 66 Feet runne out in a-minutss 
-''' Bor &5 one ainutey 1547 proportionto's@ miniites; 
$0 is 100 Feertztro 6000 Feet: 11 oof? 1 
' And {o foraſmuch as twenty 


| | five Feet 'is 45 Pat 
of a Mile, and 1 5 ſecond: is alſo ;3;4 part of an Houre; 


Therefore "if there bee twomarkes on the Ships | 
fideUiftant 2 5 Feet , if the Ship raunc the diſtance of | 
theſe two marks in 1 5 /tcond:s, it is after therate of @ | 
mile an houre ; if in 5 /econde, it is 3 miles an houre, 
and ſoalwaycs deviding 1 5 ſeconds by:the number of | 
fecends in which the Ship runnes that diſtance, the | 

Quotient ſhewes the miles and parts:of a mile, ruanc | 


In | 
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inan houre, | But if thediſtanceot theſe two-marks be 
50 Foot, then it ſhee runne it.in; 30 /cconds gn balfe a: 
minute,/it is a wile /an houre, if in 40 fecovdy, three 
miles an houre, if in 5 /econds, (fix miles an houre, (for 
30 devided by 5- the quotient 1s 6.) And fo-alwayes' 
deviding.3 0 ſeconds by rhe number of ſeconds.in which 
the Ship runnes that Gitance,the quotient ſhewes how 
many-miles ſhee ragnes 1n-an houre,&c- |: +, | 
Ocherwile, if -you make 'a marke on/ the Ships 
ſide at every twenty Inches, then when the Ship 
runnes one of theſe parts-ina ſecond. of time, it is a 
mile an houre, when 5, it 1s 5. miles an houre +--4f ſhee 
rune 18.of thele parts1n- 3 /econdsy. It is 6 miles an 
houre; For deviding 18 by 3, the quotient is-6. And 
in generall, if you devide the number of the parts 
runne by the number of ſeconds {pent 1n running, the 


Quotient ſhewes the Ships way in miles tor an 
houre. | 


ground of 6000 Feet ina mile, ifyou intend to vic 
it with a halfe Minute-glafle, then becauſe halfe a 
minutey-1s +4: part of an houre, and 5o Feet 1s-4lſo 
the 44. part ot a mile ; therefore when the Shiprunnes 


50 Feet in-halfe a mijnare, her'way is after the rate- of 


2 mile an boure', if '100- Feet in balfe a minute, it ts 
two miles an boure& co. 
Therefore halfeia ſcore Fathomes or more from the 
Logge you may: make a marke, and beginning! from 
thence meaſure 50 Fzet, and there make the firit knot, 
and 50 Foot farther two knots, arid 5e Feet: farther 3 


knots, and {o- proccedivg :| Looke'how many knots 


runpg Ont in balfe a.minuce, ſ0;many/ miles is the Ships 
way foran hourt-:Andoevery 5 beet atore belides the 
knots 144 #244 part of atviley; Agif there runne out 
6 knots and 2.0 Feet n halfe a minate, the Ships way 
is attcrthe rate ob 642 miles m/2n-houre. &c. 
1-0) I 
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>: Andſoif the Gleſewert foriny other gime more. 
or lefſe then halfe armamute'y! you? wily ! make che Gi-: 


ance of vbur Friots proportionslhz(iAgitit werefor: 
twenty /econds | thenbecanſe rwenty ceonds isof an. 
houre'the Z.iport, 1.4 vides mile which 1s 6ov0 Feet: 
by 186, and che quorientiis 3 9/7 ;theretore there nult. 


- 


be #kaeratevery'; 3 ' Feet and'4 taches/> 111i 7hels 2 
If your Glafie be' 26' ſacondsy which is 5. partiof: 

an houre s'devide' 6000 by*1 00,'the Querient is Go, 
ſheiving chat there muſt'be 60 Feet' to every knot, 
and then every fixe Foot over and aboue the knors is a 
renth put of a mile more.? '/ 10h | eng olicu 
Ando i is better that your Glaſſe bee more then 
halfe a- minute rather then lefle}, ' and the more the 
better ,*provided-that there runue out no more Line 
then you may hale in againe 'without danger of brea- 
king. SE3Fs tos: ASHET | 
Laftly , 'if you would ſo devide the Log-lixe, 
thar it might ſhew the Ships way in Centeſmes of a 
Degree, and fit it toan halte minute glaſſe : then 'for- 
al much as the hundreth part of a degree is 3600 Feet, 
and the = part thereof is 30 Feet : therfore beginning 
at the marke whereat you intend to 'turne'the glafſe, 
mcaſure fromthence 3 @ Feet and there make one khorz 
and at 30 Feerfarther,twoknots}8c. Then looke how 
many knots runne out in halfe-a minute; ſo. many cew- 
teſmes of adegreeis the Ships wayfor an houre. ' And 
ſoit the glaſſebe 36. /ccoxds,then eyery knot muſt hane 

36 Feet; &Cc- In 17108 19.367 9! 3.174 
Now it a man fayling' betweene any two places 
which lye neare Exſt and Weſt one from another, 
haue kept his reckoning by courſe: and diſtance ,' u+ 
fing a Zog-{ine ſo devided ; that 'it haue a knot at 
every 7 Fathoms {as/many doe) And would'reduce 
the diſtance of thoſe two places ſ> fonnd to their di- 
Kance in (uch miles as theſe of fixty'to a degree, cach 
1 cone 


. 


| Is in proportion to, 
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gomeayning (as we hauc ſaid) 6909 A ig 4 
tion in number of thoſe to theſe is as'6 to 5 ;' tor 6 of 
them make 5 of theſe. Yar 


As admit a man in his«dead reckoning: vſing ſuch 


a'£-o9-line as hatha knot at every 7 tathoms, and for 
every knot running outin halte a minure, he accounts 
the Ships way tobe ſo many miles an heure ; and ac- 
cording to ſuch a reckoaing, ſuppoſe be finds the di- 
ftance of two places to be 12:24 miles or 408 leagues ; 
and would know the diſtance of the ſame places in 
miles 'of 6000 Feet to a mile, which js according to A 
L og-lin: that hath a knot at every 5 © Feet. 
Say then by the Rule of proportion ; 

As the number 6, -— Co; ar: ——— g,22185 
| 0, 69897 
So is the number of Miles given, 1224 '—— 3,08778 


To the number of Miles required, 1020 — 3, 08860 


W hich 1020 is thediſtance of thoſe two places 1n 


ſach miles whereof 60 make a'degree; Or to find the 


ſame in leagues, the propoition is, As 6 to-5 ſo'is 498 
leagues'to 340 leagues. 

- - And thus may the” diſtances of: places be- found in 
ſuch' miles whereof 60 make a degree, eſpecially if 
with the'Jiſtance expreſled' in the P /aime-Chart, you 
compire the reckonings of ſame 'skilfull Mariners that 


' hate fajled from the one to the other; But thns'te en- 


deavour a reformation of the P7aine-Chart were a la- 
bour to little purpoſe ; For there the correfting of the 
true {cituation of rwo places tn reſpec of one another, 
is oftentimes an occaſion that the ſame places are' the 


more falfly (cituate in teſpeRt ofothers.Likeas if there 
- 'weretwo places 8'miles' diſtant, and it were' required 
"to placea third three miles from/either ot them, Heere 
if weſer the third in the middle, it will be foure miles 
diſtant from either ; but if (attempting ro mend thar 
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errour) we make thethird tobe 3 miles from the firlts 
then will. it be fine miles from the fecond, And thus 
ynavoydably , the-mending of the one is the marring 
of the otherzbecaule the thing propoſed is not poſſible. 
And ſuch is the errour of the P/aine or Commun Sea 
chart, repreſenting the Exrth and Sea, not as a Spheri- 
call, but as a plaine fuperfacies ; not as it the Mcridians 
didconcurrein the Poles, but as if they were alwayes 
parallel one to another. Sy that the graduation and 
projection becing ſuch, the ſcituations and diſtances 
of places cannot be generally and: truly exprefied 
therein. 

Bur tHe graduation and projeftion of Aﬀercators 
Chart , agreeing without ſenſible errour with the 
Globe, there may in that be deſcribed all or any parts 
ofthe world,according totheur Longitudes,Lacitudes, 
Courſes, and Diſtances, as truly and tarre more con= 
veniently for the Mariners uſe then upon the Globe it 
ſelfe ; and upon ſuch-a Chart fo delCibed, a recko- 

' ning may be'truely kept ,, and any crrour committed 
may eaſly. be diſcerned and amended., W hereas,on 
the P /aine-Chart if a man finde las reckoning to dif. 
agree, hee is ſo farre from knowing how to amend 
ir, that he can (eldome conjecture where.the fault was. 
The negleR and want of theſe Charts hath benc and 
is a great mmperfeftion in Nevigation and Geography. 
Far howſoever there be ſome. which. doe: dayly ſcr 
forth for (aile Mappesof the world, and of. the parts 
thereof, according to this projection: yet to haye 
them truely ſuch and fit for' Navigation, requires 1n 
the Author or maker of them. good knowledge and 
ſome; compctent abjlicy of bis awacy, or ayd. from, 0- 
, thers, witha greater loueto the truth then. to his. owne 
profit, Which may-induce him-to beſtow ſuch indu(- 
try, time and'expence; 28 I hauc formerly noted to þe 


requiſite in ſuch aworke-', ; _ . 
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* For the fiirtheranee whereof, and of the praftiſe of 
Navigationiin generall ; I ſhall endeavour in the two 
next Chapters to ſhew a methodicall and orderly way 
of keeping a reckoning at Sea, morediſtinaly and ex- 
atly then hath beenc formerly vicd, and ſuch as may 
aptly be'ſ{er downe inany Chare and applycd in the 
threc principall kinds of Sayling ; namely, according 
to the Plaine Chart, or MMercators,or according tothe 
Arch of a Great Coirgle. And by a few feckoningstrne- 
ly ſet downe according to this forme, the Maps of the 
world 2nd of the parts thereof might be much re- 
formed, | 


Cuayr, VIIT, 


LA Formal ana ex47 way of ſuting downe_ 
| and perfefting 4 Sea- 
reckoning. 


51 Lthough che Courſe and Diftance 
B, cannot bee fo truly-and certainly 
we 

My 


knowne as the Latitude may be : 
\ | yet wee mult endeavour in theſe 

\\ | alfo to come as neare the truth as 

ES WI may be 4 the rather for that ome 
We reckonings malt neceflanly de- 
= pend'whollywuponithiem: Andto 
which in thew Voyages at Sex have 


* 
\ 


thatend , thoſe 
occafion to runne farre upon anyCourſe or courſes 
neare the Meridian , may doe well to make tryall: of 
that:which Thave formeriy ſer downe , couching the 
quantity of a Degree on the Earth and Sea in' our 
knowne meafure-; And eſpecially in Exff-indian 
voyages , fayling from the Ziz4r4 in the Welt pare 
of England to Cape ben Efperance in Afriek, they have 


opportunity of making an amplc cxperimeaghereol. 
t 


6 The Seamans Praflice. 
\ But leaving this to the praiſe of the skilfult and 
induſtrious Sea-man , weecome now toiſhew an or- 
derly and exat way of training and keeping 7 reck 
ning at Sea ;'for which purpole, | haue made the Table 
following, which ſhewerh how much a Ship'is more: 
Northerly or Southerly, and how much more Eiſterly 
or Weſterly, by ſayling vpon any: point or halte point! 
of the Compaſſe, any number ot milespropoled. 
The like T ab!e made mazy yeares fince,and taught 
the vie of itin Navigation, wherter it were then vicd 
by any other, know or; I had irof no inanyibut this 
I ſpeake that if any man claime the fi:it makingand 
vie of tach an one, he may haue 1t. 

The ground of making this Table 1s the ſame with 
the former. For as Radins 3s in praportioa to the 
Diſtante runne : /o #s the ſine Complement of the 
Rumbe, to the diſtanre of North or Soxth : and [© 
u the fine of the Rumbe , to. the" aiſtance of Eaft or 
Weſt. Therefore hcerefor 10 miles vpan any of the 
foure peints;from:the Meridian, ' we ſer in the ſecond 
colume the/ſine Complement of. that points'{requce; 
intodegrees) andiin the third the finc thereof. As che 
ſecond rumbe or point from the: Meridian , being 32 
deg-30 minutes, the fine Complement thereof which 
92 39, {ct inche; ſecond} colume 2gainſt; Au) ola 
the ſine thereof fag ,/[ (ct there in the third chlume; 
and having dbne-xhns};: for 10: miles-in every colume, 
the reſt maybe drawne from then. ;{; . + 241: 

As in the ſecorifffeolume, for the Grit halfe point g- 
geainft 10 mites finding'9p $2, 1fet the jbalfe thereof; 
namely 4976 againſt miles, and:the renth part there+ 
o f,namely 995-2gainft r:awle,which doubled oradded 
ro it{elfeis 1 990 to beſet againſt rwo miles, whercta 
adding the fame 995,the ſymme1s 2985 for 3 miles, 
and-ſa for thereſt. 0 i Da no 

And thus for every pgint and: halfo poigt\ fromthe 

*0 Meridian 


The Sea-mans. Praftice, 63 


Meridian there are three Columes, In the firſt where- 
of there isſet downe, a number of Miles runne vpon 
that point or halfe point ; the ſecond ſheweth, how 
much the Latitude 1s altered; that is, how much you 
are more Southerly or Northerly by running (ſo farce 
vpon that point or halfe point ; the third, how much 
you are more Eafterly or Weſterly by running that 
courſe and diſtance. 

The Numbers ſet in every firſt Colume from 1 to 
IO , areallo tobee underitood:from 10 toa 1906, or 
from x00 to 1000, and the Figure in the fourth place 
of the ſecond and third Columeg anſwer to the figure 
in the firit. As admit a Ship runne South Md by Weſt 
(that is (South one point Weſterly) 165 Miles) I fet 

THe fT7ae: i | downe this Number 

Aa 195 thus ; and looking in 
, | tt17] the Columes of the 
49; 10 | firſt Rembeagainſt 10. 


5 
Sd | 163.81 22.2 | (which may bee un- 
LS ee | onal to ke toad 
T'finde againſt it in the ſecond Colume 981 almott, 
and in the thiid i995 ; alfo againſt 60 (that is 6.) in 
the firſt Colume there 15 588, in the ſecond, and 117 
in the third : Alſoagainlt 5 in the firſt colume,there is 
49 inthe {econd, and almoſt 10 in the third.- Theſe ſet 
downe and ſumm'd vp as heere appeareth, ſhew that 
a Ship runntog Sby 1,165 miles, is to the Sourhwards 
ot.the place from whence thee departed 161 miles and 
8 zenth parrs of a mile, and tothe Weſtwards3 2 miles 
and tiwo te#th parts of a mile, It you deſire more ex- 
aQveſſe you may uſe all:the places, for rhe firit or grea- 
teſtnumber which is here 100. As jn this ſecondexan'- 
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SWHl1 —- - | ple, wherethe Sou- 
Sp. 1.|100| 9908 | 1950 therly diflance 1s 
Point,| $0 5885 | 1170 161 Miles, and 

p 499'___2?7|\ the Welterly 32;= 


65: | 161-83 | 33:17 | miles. 
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Weſting of every Rumbe and halfe rambe.., 

from the Meridian : according to the 
number of Miles runne vpon 

that Rumbe. 
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A larger example may be that before ſer downe in 
the laſt Problem of ſayling by a Great circle from Sum- 
mers Taxds to the Lizard, pag.1 27. 


As admit [ ſayle from thence, firſt NE, halfea 


point 


: thenNE by E, 300 miles ; Eaſt 


North-caſt halte a point Northerly,4 95 miles :; Eaſt 
N E, 399 miles; ENE, ; point Eafterly, 264 miles 
Eby N,z10 miles; Eaſt 951 miles 3 Theſe Courſes and 
Diſtances I [er downe in ſuch forme as here appeareth ; 
where in the fickt columethere is exprefſed the Courſe 
or Point of:/che Compaſſe upon which'a mart 'Sailes : In 
the 24, the Diſtance of thar Rumbe from the Meridian; 
In the'3*colume, the Diſtance run upon/that P vint ; 1n 
the reſt, the Difference of Latir»de,and departure from 
the Meridian in Miles and tenth par ts of a mile. 
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. (In all which is'to be conceived;thatthe Farcations 
are allowed) ſo that at the Foot of this reckoning, I 
fiad the ſum of the North colame tobe 1047 £4 miles, 
and the ſumme of the Eaſt colume 2920 miles almoſt; 
the.ficity namely 1047 miles- converted into degrees, 
is1 7 degrees:2-7 minutes the difference of Latirude, 
which added to the Latitude of {Summers 1ands 32 
deg. 25 mine (where this reckoning began, ) the 
ſumme is 49 deg- 5:2 min. which1s the Latitude of 
this laſt place where this reckoning -endeth. So that 
according-to this account, the Ship is runne into the 
Latitude of 49deg--y2- min- and hath altercd her:Lon- 
gitude to. the Eaſtwards 29 20 miles; of fuck miles 
whereof 60 make a degree of a great Circle. 

Therefore, it you (ct downe this reckoning on the 
P laine-Chart, you muſt make a point in the Chart that 
may be in the Latitude of 49 deg. 52 min. and to the 
Eaſt wards of Summers Hands (where this reckoning 
began) 2920 miles, that is, you muſt runne a parallel 
(with your Compaſles or otherwiſe) on your Chart 
in fhe Latitude of 49 deg. 52 min. and crofle the ſame 
by a Meridian, which may be tothe Eaſtwards of the 
Meridian of Summers liands 2929 miles, and (o' the 
point of the interle&ion of this parallel and Meridian, 
is the Traverſe poi1t or point in the Chart repreſen- 
ting the place whererthe Ship is 1n the cad of this rec- 
koning-: : 

But4f you ſet downe this reckoning on Mercators 
Chart, you muſt alſo find a point, that may be in tbe 
Lati:ude of 4 9g deg. 5 2 ain. and may likewile be to the 
Eaſtwards of Summers lands 2920 miles, which is 
done by runniag with your compaſles a parallel in the 
Latitade of 49 deg. 5 2 min. and crofling the ſame by 
a Meridian which may b to the Baftwards of the-Me- 
Tidian of Summers 1ands 2920 miles,the point of the 
mterſetion of this parallel with that Meridian is the 
traverſe 
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traverſe point, repreſenting 'in the Chart the place 
where the Sip then 1s. | 
For 1t 1s tobe conceived inthis Chart, that the de- 
grees of tic Meridian intercepted betweene the Lati- 
tudes vt two places, areas a Scale tor thoſe two places, 
ro mature not onely their difference of Latitude, but 
likewiſe chcir diltancg@4n their Rambe , as allo thedi- 
ſtance of their ſeriaians. 
| But becauſe it ofren falls our, that in ſayling from 
place to pace, a Ship runnes not neare the Rumbe'of 
the two places by many' hundred miles, eſpecially in 
favling by rhe Arch of a Great circle, which is the moſt 
exquilice manner of ſayling, and wherein a man ſhifts 
his courle ofteny and runnes much further in one Lati- 
tude then in another, as by the former example may 
appearc: Therefore once in three or foure dayes, or fo 
often as you alcer your courſe much, you may transferre 
or {et downe your reckoning out of your hocke into 
your Chart, As in transferring the former Example, 
you may ſet downe the Northing and Eaſting of every 
of the courſes ſeverally, but for brevities ſake we will 
bring them intothree parts, (and ſo alſo we ſhall nor 
much erre- ) | 
And thus for the two firſt Courſes, namely NV EF, 
:.point Eaſterly 609 miles,and N E by E, 3o0o miles, 
I find in the North colume 547 miles, and in the Baſt 
colume 713 miles. Alſo for the three next Courſes 
ſummiag vp the North and Eaſt | North. | Eaſt. | 
columes, I finde the Northing to 
be 459 miles, and the Eaſting | 547| 7134 
1050 miles. Alſo for the two laſt | 459 | 10509] 
Courſes; 1 find the wg, tobe | 41] 1157 
| ann I OED 
Sl a Woe 811: 7 104pfotgne| 
Noyy to transferre theſe into the Chart, 1 conſider 
that 547 miles is gd:g.7 minutes, which added to the 
K 3 former 
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former Latitude 3 2 deg. 25 min.' makes Latitude 41 
deg- 32 min+in which Latitude I runne a parallel,then 
conſidering that 713 miles is 11 deg. 57 min. I take 
this 11 deg. 53 min. in the Meridian, aſmuch abone 
the one Latitude as beneath the other, namely from 
31 deg. 00min. to42 deg. 5 3 min. and this-[ ſet in 
the forefaid parallel from the Meridian of Swmmers /- 
lands to the Eailtwards, and there make the point B, 
then reducing 459 miles, into degrees, it makes 7 deg- 
39 min. Which added to 41 deg- 32 min. makes Lati- 
tude 49 deg. 11min. Alio the Eaiting 1050 miles are 
1 7 deg. 30 min. the halfe whereot 3 deg. 45 min. [ 
take in the Meridian from aboue 41 deg. 32 min. be- 
neath 49 deg. 11 min. namely from 41 deg. 20 min. 
to 50 deg. 5 min. And this being doubled (becauic it 
is but the halfe) I (et from the Meridian of the prick or 
Traverſe-point #& before made, in the parallel of 49 
deg. 1 1 min, making there another prick D, Laſtly, I 
adde the Northing 41 miles to the former Latitude 
49 deg.1 1 min.the ſumme1s 49 deg.-5 2 imin.the Lati- 
tade of the parallel, to which | am now come, where- 
in I am to (et downe the Eaſting 1157 miles; this 
therefore converted into degrees of a Great Circle 
make 19 deg. 17 min. {take therefore One degree of 
the Mcridian, about that Laticude of 49 deg. 52 min. 
(becauſe the moſt part is runne 1n that Latitudec)name+ 
ly from 49 deg. 30 min. to 50 deg. 30 m- and ſet the 
{ame in the foreſaid parallel from the Meridian of the 
prick D laſt before made to the Eaſtwards 19 times, 
and moreover 17 min. taken at the ſame Latitude;and 
thisreacheth to the point ZE, And fo is all this reckon+ 
ing (et downe, and the like is to de underftood of any 
other, which though-in. expreſſion it require many 
words for plainnefle : yet is there very little difficulty 
morein the praiſe, then there is in ſeting downe a 
reckoning on the P /aine-Chart. ' - 
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h_—_ ” | . CC In x27 wan, 
IX _ *> Cua P, IX, © | ; 
. A more ample Example, together with « lay- 

ger Table for the keeping a reckoning 


at Sea. 


STE Aving thus ( in a more generall 
ES // manner) ſhewed how to (et down 
- areckoning of the Ships way, for 
i every point and halfe point of the 
| Cempaſſe, this to fome men might 
> IS], ks! ſecme ſufficient ; Bur becauſe a Ship 
== doth not alwayes make her way 
lyes, nor doth her Leeward way alwayes 
fall juſtly vpon a whole point or halfe pointor quarter; 
And morcover; covfidering that though a"Ship fleere 
away, vpon any point of the Compaſſe, yer her true way 
by reaſon of 'the Variation of the Neeale may ſwarve 
from that point towards the one fide or towards the 
other, three or foure degrees, or morear leflc, and not 
alwayesa'point or halfe point, er quarter ; therqfore 
I baue thought it requiſite to fet downe the T able ;tol- 
lowing to every ſingle degree: And thata man might 
the more readily with one or two entrances haue his 
deſire, Ihaue alſo enlatrged.che number of..miles.ynto 
106, The ground and way of making this Table} dif- 
fers not from the former and it is to be vied almoſt in 
the (elfe ſame manner : wherefore we fhall vie the 
more brevity in handling of it. 


Heere followeth a Table of the N orthing or South- 
ing ; Eaſting or Weſting of _ every. Degree 
{rom the E Meridian : according to the nu m- 
ber of Miles ranne vpon that Degree, W hich 
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The Sea»mant Prodice. 9; 


Now fot the forme of ſetting downe a teckoning al. 
chough hee which is 4ccuſtorfied to keepe it in thisman« 
ner, may lappily by uſeand practiſe diſcertie how to or. 


der it in a better way that! I can preſently | preſctibe orc 


chinke upon, becauſe hee hath accafion ofren to confider 
it in every particular: yet in themeanetimeT conceive 
it willbefitto have a booke in folio that is , two leaves 
ro 2 ſheere of paper, 'and to keepe the left ſideof your 
booke void , that you may write therein all ſachoccur- 
rents as you ſhall thinke requiſite, As namely , the 
Winds#nd the poitits of rhe Compaſle apon which-yeur 
ſhippe yes, and what allowance you make for leeward 
way when you ſayle by a winde, thenutnber of glaſſes 
ot houres, and how many knotts or miles in each houre, 
alſo the Latitudes which you finde byobſervation of che 
Meridian altirnde of the Starres, and whatelſe you ſhall 
cthinkeremark#ble.: But" before all this, the cicle of the 
voyage inthieſs ot the like words. now Tt 


The Tourgall of our vogage Intended by Golls afsi- 
ftauce from S.1, inthe Latitude of 32'deg. 25 


to the coaſt of England,ehc., © 


The right hand pages, ox the right fide of your booke 
throughoue may by lines bee divided into twelye Co- 
lumes, as in the example following. doth appeare. In 
che firſt colume may be exprefledthe day, in chelecond, 
moneth,(or at leaſt once in the-topof the page;) likewiſe 


inthe ſame ſecond colume being, large enough, may bee. 


ſer downe the Latstudes which you finde by the He- 
ridianaltieudes of the Sunne, atluch tymes as you make 
obſeryation. [nthethird colume,the courſe(the Leeward 
wayzifthere be any lecing allowed. ) In che fourth, the 
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variation of the Needle. In the fift (having made al - 
lowance for the yariation) ſer downe the Angle of your 
Rembe with the cridian. In the fixt columeſet down. 
the diftance/in miles runne upon that Rumbe, In the 
ſevench,eighth, ninth, and tenth colums, the 7 orebing 
or Southing: Eaiting ot Weſtingythereto anſwering ; as 
you ſhall finde ir by your 7ab/, Intheeleyenth , your 
Latitudes by dead reckoning. And laſtly, in the twelfe. 
colume you may at ſuch times as you thiake ficreſt, fer 
downe your Longitude from the place from which you 
firſt departed, or the difference of Longitude from place 
to place. 4 

For anexatnple, wee may frame a reckoning between 
the ewoplaces befare mentioned, namelyfrom Summers 
{lands tothe Lizard; whole diſtance in their rumbe wee 
have before ſuppoſed to bee 3299 miles. (as ſome Charts 
makeit; and conſequently their difference of Longitude 
7odeg. I would not bee underſtood as if, I affirmed ito 
beſo much, forT ſuppoſe ic is leſſe, I was there indeed 
abour 20 yeares palt and furyeyed it, and chen kept a 
reckoning both outwards and homewards, but I have 
lo thoſe reckonings long (ince, and hayeforgotten what 
they were, and in this caſe ir mattersnot,, for whether 
the ſuppoſition be nearethe cruth or not, itſeryes ſuffici- 
ently ro exemplifie the rule, that being the end for which 
it is uſed, Bur if their diftance bee 3299, ſuch miles as 
containe onely 1000paſes ina mile, the fame being reck- 
oned in ſuch miles as we haye before mentioned, namel 
in ſuch whereof 60 makea degree of agreatcircle, which 
as wefindecontaltie6120 feet ina miles: their diftance 
willbee little more than 2695 miles; and conſequent- 
ly , the difference of Longitude little- more- chan 
55 3, degrees ' 

Let us therefore ſappoſe the difference- of longitude 
betyeen . 
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berweene theſe two places to bee gg degrees, andtheir 
Latitudes to bee the ſame as before, namely of theone 
32 degrees 25 min, andofthe other godegrees, And lex 
che courſes, diftances and other obſervations from Sum- 
mers Illands tothe-Lizard be ſuch as heerefolloy, 
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This fir{t' entrance in this joitnall'( which is the 26 
day of February) is thus to beeunderſtood ; namely, 
that fromthe time of ſetting faile ( which wee ſuppoſeto 
be the19 of February ) till the 20 day at noone;xhe ſhip 
lies away and makes her way good upon the Northeaſt 
.ard by Eaſt point of the Compaſle; but the yaryation 
beeivg $ deg. tothe Weltwards (as in the fourth collume 
5 nat Þ ce rumbeupon which ſhe hath ruane is from 
the North cothe Eaſtwards onely 48 deg. as is expreſſed 
in the fift colume (it is indeed 483 deg. but the 4deg. we - 
emit, as for the ather cireumſtances not to bee regarded ) 
_uponthis rumbe ſhee runnes 78 miles, as in the fixeco- 
'lume appeares, and anſwerable thereto I finde in thetable 
before going, the Northing to bee £24 miles, and the 
Eafting 5744 miles, as here inthe ſeyenth and ninthco- 
lumes is expreſt by theſe numbers 522 and 579 (forxhe 
firſt figure towards the right hand fignifieth the tenth 
parts of a mile, thereſt miles.) Hencechenthe Northing 
being 52 miles, if -that bee added tothe Latitudefrom 
which iris reckoned, namely 32 deg. 25 min, it makes 
the latitude here to be 33 dcgrees 17 minutes as in the 
eleventh colume appeares. In like fort the ſecond en- 
trance being the 2x of February, ſheweth that from the 
20day atnooneto the 21 ſhe made her way good upon 
Northeaftand be Eaſt point of the Compaſie, butthe ya. 
ryation being 8-deg, Weſterly, the 2ngle ofcherumbe 

with thetrue Meridian was from the North to the Eaſt» 
wards 48 deg. and fo ſayling 100 miles, the northing is 

\69 43 miles, and rhe eafting74 +£miles; ſo that the La- 


__ticude now is 34 deg. 24 mip. andthe like.is tobe under- 
ſtood of allthereR. | | 


Touching the Longitudeexpreſſed inthelaſt colume, 
8lthough a reckoning may be kepr and ſet downe without 
it, yerit is of yery good uſe, and how to conyert theeaſt. 


- . 
ing = 
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ingor wefting, (thatis the miles-expreſled in the Eaft 


and Welt columes of your journall ).intodeg..and mip.. 


of Longitude, we will ſhew afterwards, 28 alſo how you 


may eaſily corre& your courſe, and give the true courſe 


or rumbeazowingthe yaryation. 


Bur firſt ro-proceed with this journall, obſerving the 


Meridian altitude ef the Sunne upon the 23 and 24 of Fe 
bruary, Ifindethat my Latitude upon.the 24 day-is 39 
deg. 36min, whereas by dead reckoning it is bur 39 deg. 
28 min. ſothe difference is 8 more northerly ; bur being 
well aſſured of the Latitudefound by obſzryation, I cor- 
ret the deadreckoning thereby, which may bce. done 
by the rule of proportion ſaying, 


As the ſumme of thenorth colume 3125. co, ar. 6,50515 


To the ſummeof theeaſt colume- 4.300 363347 
Sothie forelaid encreaſe northezly 80 1,90309 
To theencreaſe caſterly 110 2 04178 


that is 21 miles: for the firſt place towards. the righe 
hand is onely forthe tenth parts of a mile. 

The ſame: may. allo ſucienely be found wichout the 
ruleof proportion by the foregoing cable,onely for look- 
ing there-under the degree upon; which I have ſayled, 


namely, under 54 deg..for 8 miles or 80 tenths of a mile. 


though Lfinde:nor. the ſame exaRly, yer. 1 finde one 
which is necre it, namely $3, and/againk it inthe next 
collateral! colume 1313, which is 11 44 miles,.(becing 
r00 much by 4 of amile, becauſe the other is.to0 much 


by 42) 1 adderherefore jin-the-North colume of the jour=- 


nall 8' miles, and in the Eaft colume 11 miles ; And 
ſo whereas by dead reckoniog , -the northing, was dur 
304 4£miles, and the caſting 419 miles: now haying 
corrected 1t by obſervation, the nortbing is 312q& miles, 
 andtheeaſting 430 miles, 


Is; 


IO2 


- ln 45-8 


cO2 The $14-Wans PraFite. 


. Inlikeſorrupon the 27 day, I ſhould by dead recko. 
ning bee in the Latitude of 44 deg. 0g min. but by a 
cleare and good obſeryation, 1 finde my felfe in the L ati- 
rudeof 43 deg. 55 min. that is notſomuch northerly by 
14 min. therefore to corre it I put in the ſouthcolume 


14 miles or 146 cenths,and ſering my courle was between . 


the North and the Eaſt, and that I fivde my leife to bee 
lefſe to the northwards, that is, moreto the ſouthwards 
than my reckoning, therefore in probability I am alſo 
leflero the eaſtwards, that is tnore tothe weſtwards than 
my reckoning ; but to findchow much, I looke inthe 
foregoing table for the degreeupen which Ihavelayled, 
being from the north part of the Meridian cotheeaſt= 
wards 60deg. and under 60deg.Flooke for 14 miles or 
140tenths, and apainſt it in thecolume adjoying I finde 
243 which I ſet dowge in my journallinche welt co- 
lume; and fo ſubſtrating rhe firſt from thenorth co- 
lume, the other from the eaſt : I findethar whereas by 
dead reckoning I ſhould bee to the northwards 273 +5 
miles, and to the caftwards 46544 Nowhaving cor- 
rected it by obſeryation, I finde that from the 24 daytil 
this time, I haye runne more northerly than I was by 
259 rs miles, and more eaſterly by 441 +2 miles, 

But if your courſe beneate che Eaſt or weſt, itmay ſuf. 
fice tocore& it in Latitude onely , as in the example of 
the 8 of March appeares ; for in that caſe you cannot 
correct the longitude but from ſome further ground. 

If there bee any current you may note it as is done in 

that whey Pe follwing the 8 of March. | 
Now it you would ſet downe this reckoning upon 
the Plaineor Common Sea-chart : Firſt, if you defireto 
exprefle every dayes account, you may begin for che 
260 of February, and make « pricke in your platt that 
may bee from the place from which you lett ſayle 
ro 
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to the Northwards 52+; miles, and to the Eaſtwards 
$7.3; and ſo will this point be diſtant from the place 
of your (etting Sayle 78 miles, Northeaſt and almoft 
a quarter ofa Point Eaſterly : then for the 21 day you 
make another Prick which may bc from the forme to 
the Northwards 66-2 miles, and to the Eaftwards 
74;3 miles, and fo you may preceed with the reſt 
And thus you thall havea Prick on the Plot for every 
day more exactly ſer downe then could be done atter 
the ordinary way by Courſe and Diſtance, or Courſe 
and Latitude,ci{pecially becauſe 1n lining thePlor,there 
are not,nor cannot cenvenigntly be drawne any more 
then the 3 2 Points of the Compaſſez ro wit, not halte 
Points, quarters, or fingic Degrees. 

But it you deſire not to ſet downe every dayes rec- 
koning (which is not neceflary tobe done) you may 
ſet down every of the Summes as they are corrected 
by oblervation after the ſelte-ſame manner. Ml 

Or you may adde together all tho!e ſummes, and (o bt 
the ſumme totall of rhe North| Colume, will be 1049 | 
miles;and of the Ealt Colume 2345 miles; therefore 
in the /cridiar of the place from which you depart, 
you may ſet down. to the Northwards of that place 
1049 miles, which will fall in the Latitude of 49 De- 
grecs 5 4 min-almoſt, and from thence in that Parallel 
ſet downe diredly to the Baltwards 2345 miles, and 
there make a prick for the! place-where the Ship'then 
is the tenth of March, and fois all this reckoning ſet 
downe at once. uy 

If you keep reckoning according to Mereararyit will 
be requiliteſometimes to ſum up your reckonings paſt, 
namely ſo. often.as'you make any notable alteration in 

our Courſe : And-fo this-reckoning or any other may 
be ſer down almoſt as cafily on ercators Chart, the 
difference is:that here you muſt often alter your Scale, - 
becauſe the deg, of Latit; bn'this Chart are not Row 

it P 
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but grow greater and greater towards the Poles. Now 
then the diltance of rwo' places is to be meaſured by. 
that part of the Meridian which is intercepted be- 
tweene the Latitudcs of thoſe ewo places ; Or if both 
placeslye in one and the ſame Zaritude, their Diſtance 
1s meaſured by a Degree or other leffer quantity, taken 
about that Latirzde ; namely. halte above, and balte 
beneath, | AA 
W herefore if you would make a Prick or Traverſe- 
point in Aercators Chart aniwering to your Recko- 
10g for the ficit day, namely untill the 2 0 of Febraar 
atnoone,1t appeares by your journall that Prick muſt be 
to the Noerthwards of theplace trom which youdepar- 
re{ 52-3 Miles, and tothe Eaftwards 5.7;? miles. Now 
inſtead ot the North or Sourh Columes, you may | 
more convemiently uſe the laſt Colume bur one, fhew--. 
ing in what. Laticude every account doth fall z and foirt 
appearcs thar che Prick torthe 20 of Februarie muſt 
be in the Laritude ot-3 3 deg- 17 min. Therefore in 
the Meridian of the Swmmer-1lands from which you- 
departed,make a prick in the Latitude of 33 degr. 15 
minites, and'from-that Prick ſet down to the Eaft- 
- wards jn the ſame Latitude 57-; miles, and where it 
ends is the Traverſe-point anſwering to the 26 of Fe- 
bruary : thelike may.be done for the 21 day, and (o 
for all the reſt. This 58 miles may bee. raken in 
the Meridian from the: Latitude of 32 deg. 23 min- 
to the Latitude of|3 3 deg. 20 minutes or otherwiſe 
you may take the halfe of it which is 29 miles abount 
the-middic berween both -Latirades, and double it, 
But it is ſuiticient ro ſet downe the ſummes of eve- 
ry twoer'three dayes accounts , erſo often as there 
is any notable difference in your Ceurſe ; thus if you 
would make 2 Prick in the Chart, anſwering to the 
21 of February being the firſt Samme; I (ce by 
the journall that 'it maſt 'bee'1n? the Laticude of 
| 34- 


34 degrees 24 minutes, and to the::Eaftwards of the 
place from which 1 departed 1 3 3; miles.; Theretare 
in the Meridian of the place from which 1 departed, 1 
make a Prick in the Latitude of 34 degrees 24 mi- 
nutes, and trom that prick | ſet:in the tame Latitude 
to the Ealtwards I 3 23% miles, and where it ends is the 
Traverie-point anſwering to the 21 of February, be- 
ing the fult ſamme. This 1 32 miles may be taken in 
the Meridian within or alittle without:the two Lati- 
tudes a5 before, namely from 32 degrees 20 minures, 
to 34 degrees 32 minures. | 
In like ſort, it you would make 2 Prick for the ſe- 
cond Summe being the 24 of February, it there ap. 
peares that it mult be in the Latitude of 39 degrees 
36 minutes,and tothe Eaſtwards of the Traverle-poinc 
laſt before made 430 miles ; theretore 1n the Meridian 
of that Traverſe-point 1 make a Prick in the Latitude 
of 39 deg. 36 minutes; and from that Prick l ſet to 
the Eaſtwards 1n the ſame Laritude 430 miles, and 
where that ends,is the traveric- point aniwcring to the 
24 day', and the'like is to bce underſtood of all 
therelſt.-- | $2440 
Now this 4 20 miles may be taken ſeverall wayes ; 
for firſt if 1 take one Degree about the middle of that 
part of the Aleriaan which 151ntercepred herween 
the Laticudes of the two places/(as from 36 deg--30 
minutes, tO. 37: deg..30 minutes) and that degree ſe- 
ven times taken 1s 429 miles, then about the. middle 
namely 37 deg. I take 10 minutes more, and {o I have 
430 miles. | 
In like manner,you may take 2 deg. or 120 miles, 
romeaſure it thereby, which may be taken from 36 
dcg.to 38deg-| and the reſidue about. 3 7 degrees, as 
before, &Cs ar. 1 * | "WET 
| Or you may take the halfc of, 430 miles,aamely 2.15 
miles, which is 3.dc<g+z 5-min. which mal be {adeen as 
P 3 VELOre 
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before about the middle of that part of the ſeridiar 
which-is intercepted betweene the two Latitudes , 
and that donbled is 430 miles, to be (et tothe Eaſt- 
wards as before. | ; 

And thus may- this 'or any- other reckoning be ſet 
downe 'without knowledge of the Longitudes, bur 
more aptly-and exactly by ſome Longirudes knowne, 
for then fhall you have-in the two laft Columes the 
ſubſtance- and +principall {cope of your reckoning ; 
namely, the Latitudes and Longitudes of all places as 
you Sayle, which may more cahly anc exatly be ex- 
preft upon this Chartz then the Eafterly or Weſterly 
Diſtances; Therefore how- this alſo may bee done 
we will ſhew, but firſt ſomething touching the Com- 


paſſe and the Variation thereof, which ought not to 
be negleRed in a reckoning, 


Cnay. X- 


Of the Variation of the Compaſſe, 


and how to refiifie a Courſe by the V a- 
7141108 knowne, 


Ezra) Mongſt all the Myſteries which: 

bz God hath of late yeares diſcove- 
red to the World for the furthe- 
rance of N avigation , there is 
none more neceflary « nor- yet 
more admirable then that pro- 
| pertie of the. Need tonched 

— yjhthc Eodſtone, whereby in 
the vaſt Ocean where all Land- Markes faile, yea even 
in the darkeft Nights and cloſeſt weather, when 
' neyther' Sunfie nor Starres are to. bee fſeene : 
the Mariner ( as it were by a Meſſenger _ 


The $ea-mans 'Prafiice. 
from Heaven ) ' is 'taught” which way to direct his 
Ship, yea as it were accompanied with a guide to- 
wards his deſired Port. AIG 

For the Needle touched, beſides other ſtrange pro- 
perties' hath this, te point out 1n all quarters ws the 
world, the Norrh and South parts of the Herizan, 
and fo having a Card thereto fitted with Rumbes and 
Degrees, it ſheweth all Points of the Compaſle , and 
Degrees of the Horizon. 

Yet very ſeldome exactly of it ſelfe without ſome 
further Art and Induſtry of him that uſeth it; for 
though in ſome places it {warves not yet in moſt parts 
of the World, the' North and South points of the 
Necdle, have ſome Variation from the true North 
and South Points of the Herizon to the Eaſtwards or 
to the Weſtwards, which how to difcover in kind 
and quantity, we have ſhewed bere-to-fore. } 

It may be thought, ( and ſome men otherwiſe lear- 
ned before this'property was fully diſcovered, have 
ſaid ) that this ſhould be ſome blemiſh and imper- 
feRion in aStone ſo'precious : But it ts: ſo' farre from 
being an imperfeRion , that it makes it ſo: much the 
more precious- Yer (as have ſaid) nor without 
theinduſtry of him rhat uſeth it. | He that-18-negli- 
gent or unskiltfull ro obſerve. it, | eſpecially in Jong 
Voyages and various Courſes, may be led into many 
dangers by'it,. becauſe he fraines: not. his mind to the 
Rule but the Rule to his minde, -imagining it to bee 
what it is not». and hence I ſuppoſe, ſprang that Cu- 
tome of placing the, Needle or #yars a- Point or halfe 
a point to the Eaſtwards of the Norrh-point of the 
Card, thinking by this meanes to ſhunne the labour 
of obſerving the Variation, which indeed they might 
if the Variation, were che ſame in all places and at all 
times, but becauſe it is not, this doth often increaſe 
the Errour. a | 
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But he that diligently obſerves the yariation, findes 
(as I ſay) no prejudice 1n it, onely it requires dayly,or 
once in two or three dayes halfe an houres worke, and 
this labour it doth aboundantly reeompence ; for by 
this-meanes he knowes at the preſent how to dire&t 
his Courſe, and for the future, by thoſe notes which 
he keepes of the Yariarions and Latitudes by him ob- 
ſerved, he knowes (comming that way againe) when 
he drawes neare to any of thute places where ſuch ob. 
ſervations were made, and (o falls the more certainly 
with any place intended. 
There 18 further ditcovercd of late, a motion or al- 
teration in the Variation of the Needle, and this is 
ſcarce yet certainly diſcovered. Rut comparing the 
variations which were obſerved about 50 yecres paſt, 
with the preſent Variations : it appeares they are lef- 
ſer Eaſterly and more Weſterly by 6 or 7 Degrees, 
then they were at that time. 'For whereas the Varia- 
tion hath formerly beene ob{erved neare Zondonto be 
11; Degrees to the Exftwards, | it doth now (carce 
exceed 4 Degrees. And there ts the like alreration (as 
| have heard by ſome Mariners} 1n other parts of the 
World; Which we now leave tothe further diſcove- 
ricoftime and induſtry, and come to thew how to 
re&ific a courſe by the Variation knowne. 


The Point of the Compaſſe upon which you Sayle, 

' 4nd the V ariation of the Needle knowne_ . 

ts finde the Ruwbe or Degree wpon 
which the Ship hath made 
it ber wa). | 

F* is beft that the Needle or Wars be placeddireA- 
L ly under the Flowre-delnce, or N orth and South 
points of thc Card, and ſo in the Rules 0 Me 
re- 
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preſuppoſe them to be. Now then it is to be under- 
Rood that the Needle having Variati6(as tor the moſt 
port it hath)the Ship doth not make her way ups that 

umbe or Potat of the Compaſle which ſhe ſecmesits 
{aile apon,bur either more to the right handor tothe 
left, according as the Variation is towards the right 
hand,or towards the left, &'rhat ſo mach rowards the 
one fide or towards the other, as that Yariation is: We 
{pcake not here of Leewarad-way, but of the Variation 
onely. Therefore for the folurion of this Problem, 
you muſt know how much the Yarzation is, and which 
Way ; and how this may be done, wee have bricfly 
ſhewed upon the]1 2 Cale of Right-angled Spherical 
Triangles, and che 11 of Oblique : Which knownes 
you may finde the Angle of the Rumbe or Line of your 
Ships way with the 2eridiar : being the thing in this 
Problem required. | 

For the ettcfting whereof, we will ſet downe two 
wayes'; the one by the Pen alone, the other Inſtg- 
mentally. 1f you doe it by the Pen alone, anigaR, it 
be not hard to finde what Angle my point or halfe 
point makes with the Meridian ; yet for your further 
eaſc herein, I have expreſlcd the ſame in the Table fol- 
lowing, the quarters of ' Peints I have omitted, be- 
cauſe the Stecrage upon a quarter of a point is very un- 
certaine, ( the points being undivided as uſually they 
are,) fora man by his eye isable togueſſe very neare- 
ly which is the middle berweene.two points, but he 
cannot guefſe ſonearly which is the fourth agus Yer 
if you defireany quarter, you may adde to the nextbe- 
fore going almolt 3 Degrees, namely 2 degrees 49 
mInutes, | 
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A Table of the Angles of every Point and balfe. | 
Point of the Compaſſe with the Meridian, 


—_— 


| | | [deg.min. 
North.| South. | |o0. 00. | North, South. 
Z 05- 37-| | 
i|Noy ES byw.| |11. 15. N63 mw. by E. 
1 16. 52. | x} 
2 [NNE\s'8w.| |22. 30. NNw.\SSE 
3" | | | 128. 07. 
3 N EbyN SW by $ 33. 45- faite Lad pho hb 
3% 39. 22s | | 
"i Cad ls (a BY IS 18 Gala RG 
+: || |. 150» 3.7- J 
N EbyE SWhy Ww\ 56. 15.| NwbyW\$E by E 
N LI] 6r. 52 [ — 
6 |EN E. WSW.| (65. 30. WNW.ESE. 
CT TT inner, | 
LOS TOS a6 ES 
7 $4: 32-| 
8 | Eaft. | Weſt. 90. 00 Weſt. | Eaft. 
- | Adde Eaſt vary Adde Welt vary 
| - | Subtraft Well. mg | Subtract Eaſt. 


Rumbe, you are tooblervetheſerwo Rules following. 


way from the Meridian ( namely both to the right hand, 


| 


Now then by the Magneticall Rumbe or Point of 
the Compaſſe and Variation given: to finde the "true 


t. Ff the Rumbe and the Variation be both the [ame 


or both to the left ) adds them together, and that ſumme 
s the true Rumbe from that part of the Meriaian. 


Tet 
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"Yet if that ſumme excerd ; ed wt ſubty ab ir 
from 186 degres, the remayner it eAumhe, | 
oppoſite part of the Meridian,” 099 
© "1 4 | ' 


2 If thronebe towards the right hand,' the other to« 
wards the leſt ; [ubtratt the variation from the Rumbe, 
and the remayner the rrue'rumbe.  , © 

Yer if. the 'rumbe be the ſmaller\number, ſubtraft it 
from the Variation, - and the remayner 1s the true rumbe 
the other way, 


Theſe Rules we ſhall endeavour to illuſtrateby ex- 
amples following: (21 ; 

But frſtfor diſtin&ions ſake we ſay,the rumbes or 
degrees from.the'North towards the Eaſt, are rowards 
the 1i$bt ;hand, and. ſo from the South towards the 
Weſt ; bur from the Northito the Weſtwards, onthe 
left' hand, and ſo from: the South Eaftwards ; For 2 
mans face heeing towardsthe North the Baſt is on his 
right hand, and the Weſt on his left : &c. 

Inlike ſottfor the Variation of the Compaſſe, if it 
have Eaſterly variation ; that is, if the Needle and 
flamre+deluceof the Cardftand tothe Eaſtwards of the 
North, we ſay that»4ri4tior 19 towards the right hand, 
for not onely the North point but all the other points 
of the Compaſſe diret acourſe more towards the right 
hand then,they would doe, if there were no FYarsation, 
And ſoif it haue, Weſterly Teriatior ;. rhat is, if the 
Ntedle and Flojre-deluce frand to the Weſtwards of 
the ttue North point of the Horizon,we ſay that vari- 
atror is towards the left hand ; foraſmuch as not one- 
ly. the North. point, bur all the other points of the 
Compalle, ſtand more,towards the left hand then they 
would doe, if.thare. were. no i470», this beeing 

remiſed we come togiue Examples of the two Rules 


cforegoing» 
, Q x Let 


ba 
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x Let the Magneticall F ar;peint of the Com- 
paſſe I and.the { #riAFzox-T0 degrees to 
the Eaſtwards : I demand ghetcmgeRumbe. i; - 1h 

Heere the Rumbe and Variation are both one 
waves : that is, both.towards the- right hand ; there- 
fore, ibs. | TRY 
To the magnet.Rumb being N Eaſterly,45 deg. 00m. 
Adde the Variation, Eafterly — —\..10 deg-00 th. 


the (ummeis the trusRumb N\Baſtetlyy 55 deg: oo m. 


2 Admita Ship faile vpon the North point of the 
Compaſle, and that the varierio» be ro/degrees to the 
Exſtwards ; how doth fhee make her way: 


The magaeticall Rumbe is North,that is oo deg.oo m. 
To which adding the Baſterly variation, rt 0deg.oo m. 
The ſum js the angle from the: North c 16 deg. 00m. 
part of the Meridian tothe Edwards $& 1 $T 
W hich js alenoft North by Eaſt,and fo hath the Ship 
made her way- ; 2/38 el 10 
3 Letthe point of the compaſſebe Eaſt ; point Nor- 
therly, thet 1s from the Nerth"to'the Eaſtwards +7 2 
points, Which is 84 degrees 23 min.and the variation - 
as before'1 odegrees to the'Eaftwards t 1 demand the 
true Rumbe ? Wes 
To the magneticall Rumbe being V Z, 84 deg-2 3 m, 
Adde the Eaſterly variation | 10 deg-oo' m. 
The ſamme is the angle from the North, 94 deg.32 im. 
Which ſubtrated from -— —— 180 deg- 00 m. 
Thererelts the trug Run be S Faſterly, 85 deg. 38 m. 


4 Exampls, Let the courſe by the Comipaſſe be Weſt 
and by South, 'that is 7 points from the South to'the 
Weltwards, er 78 deg. 45 min» andlet the variation 
be as before 10 degrees to the Eaftwards : what is 
the true Rumbe ? | 
To 
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Tothe icall Rimbe £ efterly, 78 dep, 45 m. 
Adde the Eaſterly Variation $: nic ro 05 wh 
The ſumme is the tryeRumb S 1/2ferly, $8 Jeg.45 m- 


Yqu may. conceive that the Kumbe and Variarjon 
c 


are heere both one way., namely both from the /e- 
ridian towards the right hand ; For the Variation of 
the I orch point is, . from the North towards the 
Eaf, andconſcquently of the So#th point. from: the 
South towards the ej? , both towards the right 


hang,gf the Atcridian as the Rumbe ig... * 


5 Example. Let the Courſe by the. Compaſſe bee 
Weſt, that is, from the S9*th. to the Weſftwards 8: 
Points, Or 90 Degrees , and lot the '// armtion:be as | 
before 10 degrees to the. Exftrard: | I would know 
the truce Courſe or Rumbe ? 


To the magnericall Rumbe \ onth-Weſt, 90 deg. 00M. 
Adde the FRE bath em 10 deg: kpohary 
The ſummicisthe angle with ÞSowth 2:; 1 uu 100, 
W hich ſubtracted from '—— -—- '1 8odeg: 00m. 
There reſts che truc -Rumbe N-#eft, - $80 degs 00 m. 


»*| Let:che Courſe'by- the Compaſſe be* Vef?, that is, 
from the North to the' Weſtwerds: $'points or 90 de- 
grees, and let the Variation be 16 degrees to the eſte, 
witrds : I demand the true Rumbe ? 


To the magneticall/Rumbe NN Feſt, - 90 deg. oom. 
Adde the Variation Fefterly,, == 1odeg.oo m. 
The ſanume.is. it  —— ——-- - 100 deg-oom- 
W hich ſabtraſted from ' | —— 180deg. vom. 
There remaines the true rumbe S Ye/t, Bo deg.oo-m:- 


Q 2 Objed. 
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Obje&: The magneticall Rumbe being here Weſt 

96 degrees, why ſhould it not alwell be counted from 
the South ,-as from the North... 

Anſw. it may be counted from either, for as it is 
counted heere From the North to.the Weſtwards it 
falls under the firſt Ree, becaufe the Y4rIajior isthe 
fame way + bur if it be reckoned from the'South to the 
'Weſtwards, it falls nnder the ſecond Rule, whereof 
we now come to gine fome Pxamples,(o ofing theſe 
ahendy giuen ſuſtcient | to iluſtrqteThe Fi Rule, 


E allot Let "the point of the' C left N 
NW, and the Variation Ls deg. Haeryy 2 1 demand 
the true Rumbe. 

From the magneticall rumbe N + ——22 deg.zo m. 
SubtraQ the Eaſterly Variation ' ke rodeg. 00 M. 
The remayner-s the true ny NW: 1%-deg.30 m: 


$ Example, Let the point of the Compaſſe be N. 
andthe: Weriqtion Eaſter mn TW W wage the trae 
Ruvbey:: bGIOT 
| m the Baſt ery: T artad/gni; ao—beets - 20008; 00m. 
<P Tye UN agnericall Rumbe, N Wo o0 deg: 00. m. 
The-remayner ts "oy; ds Rumbe, the other way; 

» Bainely ————— NE: 10 deg: d& mM. 


06;eft.. The: magueticall: RyoJe may «wel be 
named North Eaſterly, 00 deg: ©@mMjn; :'/, 

Azſw: Jt mays. but nie 1S- s ſubject a0 the fink 
Rule, as in the ſecond Example. | 


9 Example, Letthe courſe by the Compaſſe be 
Welt, that js, from the North-to the. Weſtwards 8. 
points or 96 degrees,..and let the Variation be agbe- 
fore 10 degrees tothe Ke) agen what bs the tie 
Rymbe ? 19 


From 
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From the magneticall Rumbe IV # : -— go degio0 m- 


Subtract the Eaſterly Variation, 10deg. 00 m- 
There reſts the true Rumbe N # : — 80 deg. 00; 


Heere the magneticall Rumbe might aſwell haue 
beene South Welterly 90 deg. and ſo it had fallen yn- 
der the firſt Rale, as in the fitt Example. 


10 Example. Letthe courfe:by the Compaſſe be 
Weft ; that is, from the South to.the' Weſtwards 8, 
points or 90 degrees, andllet the Variation beto deg, 
ro the Weſwardep1 demand the true Rumbgy £ '' -+ 


From the prnencet Rumbe SY: -- godeg.oom- , 
Subtract the Welterly Variation IO deg.oo mM. 


. 
. FJ [3 _ ; LES. - 
6 \ « "4 Y 
- 


Thetemayner is the true Rumbe S # : 80 deg. com. | 


f: the Rumbe heere had beene reckoned from the 
North as in the fixt Example, it had fallen vnder the 
firſt Rule. 


And'this may ſuffice for the tiuſtration-of-the-two......- / 


former Rules, in the ſolution of this Probleme. 


The ſame may alſo more eafily be reſolved; by ſuch 
an /»firument as is heere deſcribed, conſiſting of two 


Circles ,\the one beeing the nethermoſt devided in+_ .. / 


to foure Quadrants, and every of thoſe into go De> * 
grees « numbred from the N orth and South points to-'" 
wards the Es/fand Veſt. | p 

The otherbeing the uppermoſt and moveable about 
the Center devided , as the Card of the Compaſic in- 
to XXXII- Points , and thoſeagaine Sub-devided in» 
to halfes, or quarters. | 

By this you may readily. find the true Rumbe for 
any courſe afid Variation gen. 


Q 3 The 
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For if you turne the North point of the upper circle, 


from the North point of the lower, ſomany degrees, and 
the ſame way that the variation is, and then jooke in che 
ſame upper circle, for the magnericall Courſe or point of 
the Campaſle propoſed, you Fall fiade rightunder it in 
the nether Circie,what number of degatheſame is diftant 
from tie North or South points of the crue Mcridianto=- 
wards the Eaſt or Weſt, which is the truerumbe here 
' required, 

As, luppole the variation to bee 10 degrees Eafterly, 
and the courſe by the Compaſſe Eaft, halfe a poing 
Neortherly, andtherebe required thetruerumbe ? 

I eurnethe North point of theupper Circle fromthe 
North point of the lower 10 degrees ro the Eaſtwards 
and then 1 look inthe upper Circle,for caſt halfea point 
northerly, & rightunder it inthe nether Circle I find $5 
deg.and about onehalfe,numbred from the South part of 
the Meridian towards the Eaft;therefore I conclude thac 
the true Rumbe required, is from the South towards the 
Eaft 85 4 degrees and ſomerhing more. 

By this [n#rament allo ( if you uſe thepenonely, as 
wee have before ſhewed ) you ſhall readily ſee when to 
adde, and when toſubtrat. 
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T's keepe a reckoning of your Longitude, aud ſo toſet 
. downt a reckommg by longitude and 
 Iatituae oxely. | 


PEN the Example before given of a T[ownell, 

PA) wee have inthetwelfeand laſt Columne,ex - 
, prelfed in fuch places as itſeemed moſt requi- 
SSIS fite, the Longitmdest weeeome now to ſhew 
how theſame may be knowne, and firſt ; 


By the Rumbe, and Latitudes gives © to finde 
the difference of Longituae, 


As Radiniis in Proportion 

Tothe Tangent of the Rumbe : 

So is thedifference of Latitude in Meriden! parts 

Tothediffercnce of Longrende in minutes, 

1 

Aslet the Rumbebe North-eafterly 48, degrees,and 
ſuppoſe a Shippe co runne upon this Rumbe, from the 
Latitude of 32 degrees 25” into the Latitude of 34 de. 
erces 24' there is required the difference of Lon. 
gitude, 


Heere 
The meridionall parts anſwering to 34 deg.24 2200 
The meridionall parts for 32 25 2058 
Thedifferenccof Latitydeinſuch parts is Taz. 
Say then 
A8 Raaixs is in proportion 


To the TangentoftheRumbe t 48 deg.oo'. 10,0456 
So differ, of Latirude in mer.parts 142 
Tothe difference of longit. in min,158 


The Sea-mans Prattire. 119 
' 'Thefe minutes converted into degrees, ate" 2 dep; 2s 


which isthe differerice of Longituderequired,avtheſame, 


is exprefled inthe Jouruall againſt the 2x of Febraayy, - 
And thus {ayling upou one & the ſamierpmbe,youmay 
finde the difference of Longitude, arid foofrer as you ale 
ter your rumbe, fo often working by the ſame rule,'you 
ſhall haveallthedifferences fromplacetoplace, which 
added together,make the wholedifference of Longitude. 
But you may alſo finde the difference of longitude 
teareenovgh at one operation for many ſeyerall rumbes 
and diftances; provided that thoſe rumbes differ not 
much one from another; As inthe former Tournall from 
the 27. of Februarytill the ſecond of March,l ſayle by 
feverall rumbes end diftances from the Latitude of 43 
deg, 55, into the Latitude of 48 deg. if you would finde 
the difference of longitude herero anſwerable, at one 
overation,it may bedone by this rule: : 


Asthedifference of Longitude in miles, 

Is to the departurefrom the Meridian in miles, 

So isthedifferenceof Latitude in Meridionall patts 
Tothe difference of Longicude ia minures, 


As in that example, the'idifferenceof Latitudefor 
all choſe courles, as in the North colluraneappeares,is 
2 . 

4k. departurefrom the Meridian, as therein the Eaſt 

columnappeares,is 6301, - 16 

The meridional parts for: ; 

the Latitudeof 43 deg. 55' are 2939 
The meridional parts for 

the L2tititude of 48 deg. 0's ar6'3292 
The difference of Latitude 

in meridiovallparts is 253 


Say then | 
R 2 As 
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Asthedifference of Latitude 2444 CO,Ar. 6,6119 
Tothedeparturefromthe merid.. 6301 3, 7594 
So the difference of Latitude in - / 

| meridional] parts - 353 2,5478 

| Tothedifferenceof longir,in mi, 910 2,9591 
Which reduced into degrees is 15 deg. 10' 
And added to the former Longitude © 214 deg, 28 
Gives the preſent Longitude 36 deg. 38 for 

the ſecond of March. 


Tt e like may be done for the account from the ſecond 
of March to the fittof theſame, &c. 

Bur if-your courſes and ciſtances runne, beall neareto 
oneand the ſame parallel or Latitude (as in this Iournall 
they are fromthe fiftofMarch tothe eight, and from the 
eight to the tenth) then it is ſufficientto find what Lon- 
gitude in that parallel is anſwerableto the miles of Ea- 
ſing, 'or Weſting, ordeparture from the Meridian by 
this rule, 


Asthe fine complement of the Latitude of that parallel 
Is in proportion toRadius, 

So is thenumber of miles inthat parallel 

Tothe difference of Longicude in minutes, 


As from the fiftof March to the eighth,the Latitude 
was neare 5odeg, the Eafterly diſtance.186 & miles, 
thereforefor the difference of Longitude, fay ; 


As Sine compl, the Latitude s$c 5odeg, 0o' ,1919 
To Radius, 

Soisthedeparture from the meridian 186, & 32714 
Tothe differenceof Longitude . 290,6 13,4633 


Thus icappeares che difference of Lotgicude is almoſt 
291 
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291 minutes,which is 4 deg,.51/, and-this added to the 
longirude upon the fift of March; namely to 46 deg 5 2'5 
the Summe is 51 deg, 43, the Longitude upon the eighth 
of March, the like might bee done for the tenth of 
March, 4 

And though this laſt rulObee then fitteſt tobeeuſed S 
when your courſe is heare Eaſt and Weſt, or your difte. [4 
rence of Latitude little ; yer it1nay alſo bee uſed at cther | 
times in ſtead of the rwo former , without any great * 
errour, if you take the middle degree of Latitude,or lom- 
| What more: as inthe former example. 


The Latitude upon the 27 of February is 43 deg. 55' -Þ 
The Latitude upon the 2 of March is 48 deg. 00, þ 
The midleLaticude, or ſomewhatmoreis 46 deg, 10 F 


Say then, | [4 

As fine compl,chc Latitude SC 46 deg, 1C/,,1595 F. 

To Radius, { '» 
So the Eaſting or departure from the | 
meridian, 630. 1, 37994 q 
To the differenceof Longicude 909. 7+. 3.9589 | 


Which is almoſt 910 min, or 15 deg, 10'as before, 


And thus you may in the twelfe and laſt collume of 
your Iournal!, ſet downe your Longitude & often as 
youthinke is requiſite, andſoin the two laſt collumes, 
you ſhall hayetheſublianceand principall ou of your 
reckoning namely your Latitudes, & Longitudes, which 2 
whenſoever you defire to ſet downe in HMercators Chart, 
or in the polar Chart, or in any other graduated with 
degrees of Longitude, and Latitude you may readily 
doeit, ; 

As if I would ſet downe the ſumme of the foreſaid 
Iournall fromthe 19 of February,to thetenth of March ; 
Ifindeagainſ the tenth of March the Latitude to bee 49 


. PRES deg. 
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49 deg.54/, and rhe/difference of Longitude 54 deg.5 3" 
theretore in the Laricude of 4gdeg. 54', I draw an occult 
parallel, and reckoning from Summers lands rowards 
the Eaft 54 deg. 53', I craw dy that Langitude anocculr 
meridian, the interſeRtion of this meridian with the 
forefaid parallel is the traverſe point, orthe pointrepre- 
ſenting the place of the ſhippe, andthe like is ro bee un- 
derftood of any other, 

This forme of keeping and exprefſing a reckoning, is, 
23S I conceive, Moſt apt and agreeable ( of all others that I 
have ſcene or thought upon ) to all ſorts of Charts or 
Mapps, and totheGlobeirlclfe, and to all the kindes 
or wayes of iayling, thatare or may beeuſed, Wee will 
here adde ſome other propofitions which may ſometimes 
beof googand neceſlaty uletn it, 


The Rumbe ard aifference of Latitude giver: to 
finde by the table , the diſtance in the Rumbe, 
and the departure from the Meridian 
thereto 1nſwerable. ec. 


Ow to findethe Northing or Southing, that i*|the 
diftancein Latjcude,asalſothe Eating or W-R;ag, 
that is,the diſtance in longitude or departure from the 
Meridian of any rumbe, for any <iiftance runne upon it, 
we have before ſhewed,the like operation is: thele pro« 


poſitions following, namely : 


3, The R umbe aud diſtance 17 Latisnde $703: to fide 
the diſtance 11 the Rumble , and the Eating or 
Weſting. | | | 

23> The. diſtance, and difference in Latitude given :-t9 
finde the. departure from- the” Meridian, and" the 
Rumbe. , 

| 4« The difference 1m Latitiae, and departure from the 

| . Meridian 


S 
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Meridian given: to finde the tonr/+ and diſt.onte, 
s.The courſe and departureſrom the Meridian grven:to 
find the difference of Latiiule and diſtance. 
6. The diftance and deparizre from the Meridian given: 
ro finde the comrſe and difference of Latitude, 


So that, with the firſt 'before. bandled, here are fix 
propofitions, and ineyery ofthem two things required, 
ard ſo they become twelve, Wee will not land co give 
examples ofthem all, but ontlyof thoſe which are moſt 
. ofefull, chereſt may by them be conceived, 

And firſt to findethe Eaſting or Weſting of any rumbe 
for any difference of Latitude, 

Admit a ſhippe runne North. cafterly 60 deg. (that is 
N, E, by E, and almoſt halfe a point Eafterly)rtill ſhee 
have altered the Latitude g2' : how much is "a depar- 
ted fromthe Meridian ? 

Irunae down the collume under 60 deg.till I iade 42 
miles, or 420 tenths, andagainſt it in the adiacent col. 
Jumne 1 finde 728 tenthes , that is almoſt 73 miles, 
which is the departure from the Meridian to the Eaſt- 
wards, : 

If you would alfo have the diſtanceuponthe rumbe,it 
is rightagainſt theſe numbers in thecolume of diftances, 
beinginthis example 84 miles, 


23 Ex ampl © 


But admit ſheerunne Norch-eafterly 60 deg. till ſhee 
aleer her Latitude 1 deg. 32' ; Whar is the eaſterly di- 
ſtance, | 

This 1 deg. 33' is 92 miles or 920 tenthes, for which 
itIlooke in the collume under 60 deg. I find no number 
fo great,but the greateſt number there, is 500, which 


ſub. 
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ſubſtrated from 929, there 100 500 + $66 
remaines 420, therefore 84 420 728 
in that collume under 60deg, T84 920 1594 


L looke forthele rwo numbers, namely 500 and 420, 
and againſt thefirſt inthe adiacent collumne I finde $866 
and againſt the ſecond 728,which I ſet againſt them as a- 
boye appearcth,and ſoadding them,T fide for this diffe- 
renceof Latitude, thedeparture from the Meridian to be 
159 Ts males, 

If further . you deſire the diſtance runne upon this 
rumbe, you have it inthe collumneof diftances, right a. 
eainſttheſame numbers, as in the example aboye appea- 
reth where being added it amounts to 184 miles, 


The Diſtance and difference is Latitude given ; 
to finde the rumbe and departure from 
the Meridian. 


Dmita Shippe runne upon ſome rumbe, betweene 
the North and the Eaſt 84 miles, andthenhave al. 
tered her Latitude 42 minutes: the queition is, upon 
what rumbe hath ſhee runne, and how many miles is 
ſheeto the Eaftward in Longicude ? 

I runnecrofſe thetable towards the right hand, looking 
in every firſt collume, of-diftances for 84till I indea- 
eainſt it in oneof the adiacent collames 4.20, atthetoppe 
of whichcollume over 420, :here is 60 deg. ſ{hewing the 
rumbe to be North Eafterly 60 degy alſo againſt 420 in 
theadiacent collume I find 728, which ſheweth the di. 
Ranceto the Eaſtwards to bealmoſt 73 miles. 


2- Example. 


Butif chediRtance, runne be 184 miles, andthe diffe- 
rence 
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rence of Latiende 1 deg. 32', and there beerequired the 
rumbeanddiftance to theEaſtwards? - 
- Becauſethe collumne of d:fiances extends but to roo 
miles, and the diſtance here givenis 184 miles, youmay 
cake the halfecherof, which is 92 miles,and likewiſe the 
halfe of x deg. 32, whichis, 46 miles or 460 tenthes ; 
and then lookea» before where you finde 460 againſt 92, 
for there in the top of the fac nag you ſhall findethe 
rumbe, which inthis example is 60 deg. ſhewing that the 
xumbe is from the North-caſterly 60 deg. and inthe ad. 
Jacent collumne againſt 92 and 460, you ſhall finde 797 
which doubled(becauſc itis for the halfe)is x 594 ,ſhew- 
ingthat the departure from the Meridian to the Eaſt- 
wards, is 159 + miles. 
Theſe and the reſt may allo bee performed by the 


Do&rine of Plaine triaxg/es, as wee haye formerly 
(hewed. 


——————— tt... 
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(ertaine Problemes touching ( urrents. 


? Lehough the time bee already expired 
Which I afſigned for this worke , and 
{ mine owne more urgent occaſions call 
\ meaway : yer ſeeing it is neceflary in 
{ Navigations to take notice of Currents, 
and to, make a competent allowance tor 


them: 1 will briefely ſet downe certaine Problemes,ſfuch- 


asI bayeſometimesthought upon, whereby a man may 
the better conceive and judge of that allowance, the 
rather for that I know noc any that hath handledit. 
Firſt thenit is to be conceived, that a ſhippe or other 
veſlellfaylingos rowing where there is a Current, bath a 
9 : FRAY Come 


—— 


"1 pl 
126 The Sea-mans Pratfice. | 
compound motion ariſing of two different principles, 
namely ,of the current, and ſhippes way'; ſo that hereare 
three motionsto be confidered ; namely,two fimple,and 
the third compounded of chem. The firſt 'fimplemotion 
1s that of the current, whereby it moveth,) and'is aprio 
moye otherthingsthatarein it, the'ſame way: The ſe. 
cond; ofthe ſhipor boate as it moyethby wind'or'oares, 
or. is apt to bee moved, if there were no current : 
Therhird, compoundedof themis the line of che ſhippes 
true motion. ' The firſt wecall, the way' or morion of the 
currents the ſecond, the way or' ſimple morionofthe 
ſhippe: the third , her compound or true way. The 
two fimple motions being either of them according to 
right lines and uniforme z ( as in the probleines follows 
ing, we ſuppoſe them to be)che third alſo, which is com- 
poledofthem,isaright line :* For whether the ſhip layle 
dire&ly oppohte againſt the current , or diretly with 
it the ſame way, or whecher the one crofle the other at 
right angles or at oblique 2 yer till either motion being 
dire& and uniforme , they both cogether beger a right 
lined uaiforme motion, becauſe the oneretaineth to the 
other, one and the ſame proportion in every point: And 
accordingto thcle grounds we proceed in the problems 
following , to derermine the proportions of every of 
theſe motions, and the angies which they make one 
with another. 


I. Admit 4 Current runne Eaft 3 miles an houre, 
and that a ſhippe under ſazle runne Weſt. dire» 
ly againſt t, 6 miles an hoxure in her ſimple mo« 
tion; What is her true or compound motion £ 


Fromthe ſhippes ſimple motion 6 miles, 
SubſtaR the currenc 3 miles, 
Theremainer is the ſhipstrue motion 3 miles, 


Sotheſhippes rrue way is ro the weſtwards 3 miles an 
houre; | 2, v1d- 


A. 


. 
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2, Admit « Current runne Weſt 6 miles an houre, 
and that a ſhippe "under ſale ,"'runne direttHy 
againſt jt , ffoe miles an houre by the logg : 
What is the ſhips compound motion, atid which 
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way £ 9 19 oc | | 
From the current, being the greater an +th » 6 miles, 
SubſtraCt the ſhips ſimple motion XY 5 miles, 
There remaines the fhips true motion —_ I | naule, 


Which — 1, mile, ſhewes that the ſhipby hercom!- 
pound morion falles a Rerne;that 38, moves totheWeſte 
wards milean houre. _* © ay OL CPI! 
In /the experimental! praQticeof thetwo fotmer pro- 
blemes, it may ſceme that a ſhip orboat ſoordered, 
hath alſo a motion to the right handortothelefr, but 
this comes tO paſſe, becauſe ic is hard, and in a manber 
impoſſible to ftemme a tide or ftreame' ſo'exaQly; bue 
that the ſhip will ſwarve ( or yaw as they ſay) cither to 
theonefideortothe other, | 


3; Admit a, Current runne Eaſt 3 miles an houre, 
and that the ſhip alſo runze Eaſt 3 miles as 
houre by the logge : what is the ſhips true 

notion f' 


To the ſhips Gimple motion 3 ada les, 
Addethe current! i157 17 x 3 -miles, 
The ſumme isrhe ſhips true motion 6 miles, 


So the ſhipscompound or true way is Eaſt 6 miles an 
houre. £. 


4. Admit a current rnnne Eaſt 2 'eviles an bowye, 
and the ſoip South 6 miles an houre : what 3 the 


ſhips true motion, and which way £ r 
| S 2 
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In handling of any Art, to avoyd circumlocution 

cthereareuſedtermes or words of Art, ſerving to cxprelie 
briefely the thiogs hand!cd. And foraſmuch as this ſub- 
je& bath not becne former! y handled; nor the principies 
or grounds thereof laid (ſofarreasI know) we will adde 
afew ſuch termes as may ſeeme moſt neceſlary,exprel= 
fing here what we meane by them, 

Let the line AB cunne Fom Arothe D 'B 
Sourhwards, and BD from B to the 
Eaſtwards , 2n4 let AB be in Propore 
tionto BDas6to2or 23 to 1... 

Then doth AB Ru. B: the line of 
the ſhips fin p!e motion, BD the motion 
of the current, and AD checompound 
motion : f che ſhip. 

And DAB is the angiecontained be. 
ewecn the line. of the 1P$ fGmp'e mo= 
tion, .and. the hne of her compound or 
true motion . which for brevitie> ſake 
wee will henceforth call :he angle of 
defle ron, 

Alſo ADB is the angle contained betweenetheline 
of the ſhips compound motiov, #ndthe' ſer or driftofthe 
current which' we will cll the angle of yefle tion. 

Laſtly, ABD is the angle contained berweene the 
line of the ſhips ſimple motion,a"d theſet of the cucrent, 
which we will call zhe angle of encidence, 


Then for the rumbe, the proportign isthus : 


As the fimple motion AB 6 miles co. ar. 9,22 9 
Istothecurrenc BD 2miles ©,201 r 


Sois Radivs 
To thecagenr of defletion tDAB 18 dep. 26 9, 5230 
So the rumbe upon which the ſhip. makes her way 


goodis South x8 deg, 26 Eafterly, that 13,5 5s e 4 dee.; 
$ouchctly, R " MAL ENE'# 


2 For 


| 


_— 


The Sea-mans Pratiice; 120 


2. Foy the ſhips true way or compound motion, 


Ashe f:neof thedefletion s DAB 18deg.,26' 0,000 


To the current DB 2 miles O, 2011 
So. Radius pre 
To therrue motion AD 6443: 0,80rn 


So the ſhips compound motion is 6543 miles hourely, 
thatis 65 miles almoſt | 


$» A ſbip ſayles weft five Jayes together, by the Logg 
725 miles, but there iy a current, all this while 


ſettivg io the Soutbwards 1% mile an houre;T 
demand howſhe hath ſayledand bow farre, 


The current ſetting 1 4 mile an houre, ſctes infive 
dayes 1fo miles, therefore 


Asthe {iimplemotion AB 715 miles 59,1397 
Is to the current DB 180miles 2,2553 
Sois Radius 


To thecangent of defle&ion, t DAB 13 deg.57'. 9,3950 
For the diftance 

As finecompl thedefledion s« DAB 17 deg.57 0,0130 

Is toro the ſimple motion AB 725 min, 2:503 

So is Radius 

Toth: componnd motion AD 747 2,8723 
So the ſhips true way 1s, weſt Sourherly 13 deg. 57/07 

Sou: hwefterly 76 deg. 097 747 miles. 


6. A ſhip ſayles Weſt 5 dajes together, by the Logg 
7:5 miles, in « current ſetting to the South- 
wards, andthen finds that be hath altered his La« 
tirude 3 deg. Idemandthe motion of the current, 


the tru. Riembe and true way of the ſiip. 


This queſtion differech little fromthe former,for lecing 
the diff-ren.e of Latitude is 3 deg ihe motion; cf che 
current is 180 miles: ſo there is giventhe Nipsfmpte 


motion, 2nd tae motion of thecurrent 2» .0iore, Kc F 
1 - 
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7. A ſhip in 6 houres ſazles from « certain cape or 
head-land, South 3o miles by the logg,' in a cut- 
rent ſetting eaſterly, and then obſerving the ſame 
cape,he fiedes that it beares nn w, I demand how 
feſt that current ſetts, and how farre beebath 


ſayled. 


As let a ſhip ſfayle from A cowards B, 
South.3o miles, but by meanes of the 
current , ſhee is driven more eaſterly, 
namely ro D. from whence ſerring the 
the cape A. it is found to beaxe n n we. 
Andſeeing the current ferrs from B. to- 
wards D.eafterly, therefore the angleof 
refle&ion BD A.is 6 points, that is 67 
deg. 30/, Here then is demanded the 
dittance AD, and the drift of the cur- 
rcatin thattlme BD, a 


D\ 1). By 


As the figneof the Angle 

of refletion —— 5$BDA 67 deg.30' ,0344 
To Ip ſimple motion of xi 

the ſhip, | ——— A B. 3o miles 
So the fine of the apgle . tra 


of difleftion ——— 5$D AB.22 CCeg.20. 9 6 
To the motion of the I 


current . | —— _BDÞ; 12,55 1,08;1 
And further, 
As '; fine of the angle 
of reflection ——— 5$BDA67des.20 
To uy diſtance runne by ON 
thelog ———— AB iles. 1,47 
Sois Radins MN ty Ion 
To thecompound motion 


efthe ſhip A ————— A D 32vt4 e115 
And 
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And thus we findethat current toſer x2 ,7* that ; .. 
neare 125 miles in 6 houres, and the diſtance runne to be 
222 miles almoſt, 


Thatche thing may be better conceived, wee wi 1 
twoor three examples more familiar and obvious to 


every mans experience: yet grounded upon theſame 
principles and reaſons. 


8. Admit that Tulis ftaires. beare from Billing 
oate ſtaires $w Sontherly; namely South-weſter- 
ly 40 deg. and be diſtant 80. poles + and ſuppoſe 
the tide of ebb to runne there Eaftwads 2.4 miles 
an houre, and that a paire of oares, rowing 4* 
miles an hore, would goe ſtraight over from the 

firſt to the ſecond : how ſhall they row over namely 
upon what degree or point of the Compaſſe, and 
how farre ſhall th:y row to get thither, andin 
what time? © WfST 


F 
© 


& 


Let A repreſent B:llingsgate ſtaires, D' T ulis fkaires, 
A E the fimple motion ot the boate, kE D the motion of 
the currenc: then is A the angle of Jeflefion; E, rhe 
angle of incidence; D the avgle of refleRion i30 gcg, 
or 5odeg. © | 


As 
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As thefimplemotion of 

the boat - AE axzmiles 9,34679 
Isro the motion of the tide DE 2 miles i 
So the fineof refleFion D s 5odeg. - 9.38425 
To tbe fineof defleRion A. $23 deg3' 9,62898 


Thus then che poſition from A toD being Southe 
weſterly 40 deg. and the'angle of defleftion A, 23 deg. 
03' thepoſition from A towards E is South. wefterly 6 
deg, 03 that is, Fs w, Southerly. And fo muſt thole 
Oates row to goe ſtraightover, 


Secondly for the diſtance AE. 
From the angle of refleQion D, godeg.'oo' 
 SubftraQtheangle of defleRtion A 323 deg. oz 
And there refis che angle of incidence BE 26deg. 57 


As the fine of incidence s,E 26deg.g7' 0,34370 


To the crue diſtance AD 8o mes 1,90 309 
So the ſine of reflection s,D $odeg.oo' 2.28425 


To the fimplemotion AE 1357% p. 2,13104 


Laftly, for the time, ſeeing 320 poles make a mile,and 
they row 4x miles in an houre , it is 1440 poles in an 
houre: ſo theproportion 1s 


As the ſimple hourely motion £449 6,8416 
Tothe ſimple motion beforefound 13543 2,1310 
So is an houre in minutes, namely G60' 1,7781 
To thetime required in minutes Serss 0,7507 


And fo long willthey be rowing over. 


9+ But ſuppoſe they will row harder, to goe a ſhorter 
cut ;, natnely, to goes w by w. bow faſt muſt they 
row to goe ſtraight gver and how far, arid in what 
time & 

Thea 
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Thenſceing the poſicion fromA to D is South weſter- 
ly 4o deg.and s w by w, is Southwefterly 56 deg, 15 
K STIL theangle of defleftion ar Ais 16 deg. 15'/,the 


angleotrefleftion D as before 50 deg, oo!, the angle of 


. Q 


incidenceE is 33deg.q5'/ W206 0s 
Asthefine of defleRion * 4 A 15 deg, 15” , 55311 
To the motion of thetide DE. 2Z miles ©,39794 
So theſine of theangle of | 


" refle@ion'"''!' © *' '| D *$odeg, os 2838425 
Fo' the'frmple bonrety- Oo ON 
'motion of theboat -''AE 64994 ' '' 0,83530 


«And ſuch is 'the hourely motjon ot che boat, namely 
5344 miles inarhoure, ” 


Secondly for the fimple motion : 
As the fincof incigence - -,., /\s,E 33:deg, 143% 5,255 26 


Is to thetrue diſtance AD BSopoles 1,90309 
Sorhe fine of refletion D <$odeg, oo' 285425. 
Totheſiwmple motion AE 110,£p, | 2,04260 


Thus it appeares theymuſt row 119 yb poles to get over; 
.*** Laſtly fortherime. ws 


The hourely mption before found 6,4t4 reduced into 
poles, is 2190 w36cn 5 a&4;4 


As theſimple hourely.motion 2190! + ..6;65956 
Is in proportion toan houreor 60' 1, 27815 
So is the gmplerhodida before 

found .- Wes - TOx+ 2,04260 
To the time required - 3T332M;- 0,45031 


- And ſo long willtbey berowingover. \F 
T 10. But 
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10. But 4dmit 4 Sculleb rowing z miles an houre, 
would croſſe ſtraight over at the ſame time, upon 
what point muſt hee row, and how far to get 
#hither, and in what time will be doe it? 


Firſt for theangleofpoficion, 


As the hourely motion of 

the boat AE  3miles 9,52488 
To the fine cf reflection  Dys, godeg, 9,884 25 
Soisthehourely morion | 

of the fireame DE 24min, 29794 
Tothe (ligne of defletion A,s, 39d.qd 9,557 


Now' ſeeing the poſition for Billngegare, to T wlis 
Raires, namely from, A to D is by ſuppoſition-to the 
weſtwards ofthe South 40 deg. & the ang'c of deficRion 
A is here found ro bee 39 deg. go", therefore the poſition 
from A co E is from the Souchto the Weſtwards7g deg, 
40', which is Weſt and by South, and almoſt 1 *P- 
weſterly, and ſo muſt char Sculler row to goe trajght 


OVcre 
Secondly forthe diſtance AE, 


From the ang)e of refleion D 50 deg. os 
SubftraQing the. angle of 


defltQion A 39deg; "40 
There remaines the angle ] | 
of incidence E .,  todeg, 20 


As the fine of incidence s E Todeg. 20' ,74624 
To thetruediftance AD _ 1,90309 
Soisclie fine ofrefletion $ D godeg. oo' 998425 
To thefimple motion AE 34" +5P» | 2,53358 


- Andthus itappeares that though the diſtance of che 
twoplaces be but 8opoles, yet if according tothe que- 
ſion, herow burafter'3 miles an houre, and the Rreame 

| ſee 
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ſet after 23 miles an houre, then hee muſt row 341 v8 
poles to goe Rraight over. 


Laſtly, forthetime, . 


Three miles is 960 poles, ſay then 
As the ſimple hourely motion 960 
To the ſimple motion beforefound 34.14% 
So is an houre in minutes, namely 60/ 
To thetimerequiredingminutes _ . 21455 


And thus it arpeares chat cthe-cime requiſte to row 


over, — 3 miles an houre, is 2142minutes, where. 
as wee found before,that rowing there 43 nilesan houre, 


they mightrow over in 5454 minutes, which is liale 
more thana fourthpartotcuctime, | 

There might be other and thar great variety of queſti- 
ons of chis naturepropoſed and refolved, many of good 
uſe in praiſe, which che watermen by daily-expe- 
rience wichoutother rules, are able co gueſſe atſome- 
thing nearely ſufficing for their occafions: *1y intent in 
theſe is eſpecially to explicate the compound motion ofa 
ſhip or other veſlel{laylivgorrowing where there is 2 
current; which by ſuch familiar examples may ſeeme is 
more evident, I cannot infitt upon them by reaſon of bl 
wine other occaſions, nor ſpend that timein theſe here 13 
handled, which elſeI ſhould have done; whence if any 
defeR or miſtakeſhouldariſe, ifthe reader bepicaſed to 
give mefriendly nocice of it, I ſhall as thankfully accepe 
ir, andreforme it: Wee propoſe next aqueſtion at ſea, 
whichlict be this, 


It. There is 4 Current at Sees ſetting Egft 12 miles 
| #n 24 houres.s ſhip ſaylesin the ſame from a cer- 3s [8 
#4ine Port 5 weſt $0. weſt 6 dajes., and thes fas 
turning thence, and ſayling N E by N, 3 dayes, 
fails with the Port from whence he firſt departed, 
T 2 1 dts 


— 
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1 demand what his dead reckoning was ont ards, 

and what backe againe, and how far theſe two 
ports were aſſunder, and upon what point of the 
C ompaſſe, ! | 
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As let the Current ſer from E tewards D, and let the 
firft pie be A, the ſecond F, and lecthecourſfeourward 
bound be repreſented by 'A Egand the courſe homeyyards 
by DA K&c: 28's PHIL 164 

And foraſmuch a DE is an Eaft 8nd Welt line, and 
AE ws w, thertore theangle 2t E is 22 deg,” 30'end by»: 
thelikereaſon, the anglea'D is 123 deg. 45' or -56 der 
15, andrtheangle'at A 33 deg. 45', and E D being ti.c 
ſetting of the currentfor 9 dayes,is 108 miles. 


Firft then for the dad reckoning outwards, 
namely A E. 


Asthe fine of theangleat A.s. 33deg. 45* 425526 


Totheline DE 108 miles 2,03342 
So is the fine of the 

angle | Ds 56 deg, 15 9291985 
Fo the line | AE 161, 2,3083 


Thus AE his dead reckoning outwards is 16145. 
| Secondly 


The Sed mans Pratiice. 
BY "Serondly for A D. 
As thefine of theanvle D AEs 33''' '45 25525 


Is eo the line D E 108 miles 2.0334% 
$oisthefineof theangle* DE A'S 22! 230 © (2.75254 
Torbelme a D 7454 viles "1,87i52 


W tnch 7442 miles is his dead reckoning home wards. 


Thirdly for the angle DAF, or DF A. 


The fide AD 1s tound 7454 miles 
The fide D F-for 3 dayes is 26 miles 
The ſumme of both is 1105S 
Their difference is 3%74 
The ſun:me ofthe angles 
DAFndDFA 56deg, 5 
T he halfelummeis 28deg. 07% 
The proportion. 
As the ſumme of the ſides L1cyt 7, 95703 
Is totheir difference 334 1, 58433 
So is thetangent of 28 dep, 07% 2, 72795 
To the tangent of 10 deg. 32 9, 26933 
Which added together, make che angle DFA 
38 dep. 393. 


And ſeeing the rumve from F to D is Eaſt, and the 


angle DF A 38 deg. 39 3, thereiore the rumbe from F. 


to Aisco the Northwaids of the Eaſt 38 deg, 29/5, 
thatis N E by E almoſt halfe halfe a point Northercly, 
whichis the rumbe from thefecond port co the firſt. 


Lafily for 4 F the diſtance of theſe two ports. 


As the fincoftheangle DFA.s 38 deg, 39/5. ,20424 
Tothedeadreckoning | 


homc wards AD 74:4 miles 1,37752 
Soisthe fine of theangle Ds g6ceg. 15 6.01985 
To the diftanice AF 99434 miles 1.99 571 


Thus the-true diſtance of thote ewo ports is 99 miles 
and lomewhat more, 


T 3 Sundry 
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Sundry other queſtions of like nature might beepro. 
poled, hict/bo him that well underftandeth theſe will 
not bedifficult. 

Theſe principles a little enlarged may further with a 
few experiments, be applyed in the dilcoveryot ſume 
myſteries incompound motions not yetdirulged;though 
much indeayoured by ſundry famous men in ſeverall 
parts of Ewrepe ; but theſe we [hall not toiich at preſent, 


12. To find where there is a Current at Sea; alſo 
which way it ſetts, and how faſt, 

This may be done by comparing thereckoning out. 
wards, with the reckoning homewards, whereof wee 
willgiveaa exampleor rwo; 

As adinit a ſhip fayle tcoma certain*port, by one or 
ſererall:umbesor diftances , tiil ſhe arrive ac aſcco'd, 
- & there find reckoning by courſeand diſtance that ſhe is 
more Southerly than ewe port from which ſheedeparted, 
by 541 miles, andu.ore Weſterly by 145 niles: Buc 
by his _ homewards, when heearrives apaine 
atche firſt place,hefindes himſelfe cothe Northwards of 
theſecond 541 miles as before, & to the Eaſtwaras 305 
miles. Now iuppoling he were 3 dayes aurwards bound, 
and five dayes homewards bound, | would know which 
way the Currentlers, andhowtaft? Herebecauſethe 
Eafterly diltanceboinewards is greater chen the Weſter 
ly diſtance outwards ; therefore from the Eaſter. 
ly diſtance, 305 miles , lubſtratt the Weſterly dittance, 
145 miles, the remainer being 160 miles, is the motien of 
the Currenttothe Weſtwards, 

Andthus it appearesthatrthatcurrentſersto the Weſt. 
wards 160 miiesin 8 daycs, thatis 20 miles aday,or 4 of 
2 mile eyery houre.. 

2 Example. 

Admit a ſhip fayle from the Summer Ilands, by ſe. 

verall cumbes and diſtances, cili ſhe arriyeat Ca. Codd 


in 


en Rt. —_— has 265 tn wIAGLWTS «vis RL 


in New England. Namely, from the Eaſt part of the 
Summer Jlands, (the va.iation being allowed ) firſt 
a miles, and then NN W 150 miles ; the ſecond 
day N by W 1fomiles:thethird day North go miles, the 
fourth day N E 88 miles, and fo arrive at Ca, Codd, 
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]Vore \Sourh | Eaft p Weſt 
| nm— 


[ North 20 miles 20,C 

NNW +50 miles[138.  —|——l,, , 

N by W 180 miles[176. 5 MES 35 1 

Vorth 9gomiles| go. o 

NE $8 miles 62-2 -— |62 2 
528 miles 487. ; 62 A925 


| | | _ 
in 
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then by theſe courſes and diſtances wee may gather by 
the foregoing Table that Ca, Codd, ſhould by this 
reckoning beto the Northwards 487 miles: and tothe 
Weſtwards 3o miles,as here appeares, 


Now ſuppoſe ſhee ſaile backe againefrom {a, Codd 
towards the Summer Ilands, the, firft day SSW 150 
miles, the ſecond day SS W 160miles, the third day 
S by W 130 mites, thefourthday South 140 miles, the 
fift day Eaſt 110 miles, and fo bee come againetothe 
Eaft part of the Summer Lands. 


Theſe courſes 2nd diſtances make as here apprareth the 
Surmer llandsto be to che Southwards of {'a.Codd 554 


miles, and cothe Weſtwards 30 miles, 
Therefore 
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|Northy South | Eaſt | Weſt a 


+SW 150 m les ||———|138. 6 o—_— 7, 4 
SS W 160 miles mm < JECEY +4 2 i 
S by W 130 miles| ———['27.5|——ſ|5, 3 


Sourh 149 miles —114%. © 


Eaſt ' 110 wiles/— | 110 0 | 
690 miles| [549 1 10, o144- O 

| | TiO, ( 

= | Zq4- « 


_— —— —____ _ —_—  — 
———_— 


Therefore by this laſt reckoning backe.againe C4. 
Coddſhauld be ro the Northwards of the Summer Ilands 
554 miles, and to the Eaſtwards 34 miles, whereas. by 
the former reckoning outwards, it was tothe North. 
wards, onely 487 miles, and to the Weltwards 3o miles, 
ſo that the Fifetench of theſe two reckonings outwards 
and backe againe, is 67 miles Northerly, and 64 miles ' 
Eaſterly;, whichſheweth that the- current inchat time, 
namely- in nine- dayes,hath, ſet ro theNorthywards 67 
miles, and tothe Eaftwards 64 miles;rhat is, Northealt a 
little Northerly 93 miles,asby the foregoing cable.dorh 


= 


appeare, which is 15 miles evety day. 
And what, wee have bere dont;by therables, might 


havebeene done (23 the foregoing problemes) by the 


Dotrine ofplaine Triangles, - ; 
| als» rien dd ik 


o ” 
, = 3 ” ths - -_ = 
J ; þ 3 = 
\ - , - - . 


FINIS., 


\ 


RUN TIIRO OoAOTn—ew er RT U© rr no Oe + Har ws $9444. ae” If , = - — »s " 0 . ” 4% \ * aw , - _ 4 4 . [ y CS > nk oh 


